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This FREE MANUAL brings you up-to-date 
on the use of IMPROVED PLANT LIGHTING 
to SOLVE defense production problems 
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32 PAGES OF THE 


Latest 
Lighting Data 








AND OVER 


50 ILLUSTRATIONS SHOWING 


How Leading Factories 


re obtaining more 
lewer rejects sae 


production . . . 
lower accident rates... 


greater precision... 
I 


higher employee morale through 
the use of the 


12 BASIC 


BENJAMIN LIGHTING SYSTEMS 


and many other lighting units for 
special applications 


PURPOSE OF THIS GUIDE is to pro- 
vide you with up-to-the-minute infor- 
mation on the elements involved in 
securing better lighting for industrial 
production. It is designed to show you 
how to analyze lighting problems and 


serve as a guide to their solutions 


THE GUIDE TELLS YOU HOW Ben 
jamin Lighting Specifications can be 
applied today ... under today’s con- 
ditions . to meet today’s production 
problems, today’s need for greater use 
of floor areas and today’s problems of 


installation. 


12 BASIC BENJAMIN LIGHTING 
SYSTEMS and many specialized light- 
ing units to help solve production prob- 
lems, are recommended by Benjamin 
These Systems are the result of 50 years 


of specialization in the lighting of all 


types of factories, large and small. In- 


cluded are those engaged in the man- 


ufacture of essential goods, such as 


aircraft, guns, ships, tanks, powder, am- 


munition, chemicals, clothing, food, ete. 


IMPORTANT INFORMATION is also 
included, concerning recent Benjamin 
developments which facilitate mainte- 
nance, cut operating costs and provide 
sustained lighting efficiency. Covered 
are such advancements as the new 


“Magna-Flo” 


new Slimline Fluorescent Lamps; 


Systems which utilize the 


Springlox’’ Lampholders, which 
speed up fluorescent lamp mainte- 
‘Turnlox” reflector equip- 


ment, which promotes simplified main- 


nance; and * 


tenance of incandescent units. 


THE GUIDE IS WRITTEN for the busy 
industrial executive, engineer, fore- 


man, architect, and all others con- 
cerned with the planning, purchasing 
and installation of industrial lighting 
equipment in plants engaged in essen- 
tial production. For your free copy, 
sent without obligation, write today to 
BENJAMIN ELECTRIC MFG. CO., DEPT. 1, 


DES PLAINES, ILLINOIS. 


LO EXCLUSIVELY THROUGH ELECTRICay O1STeBUTORS 


EVERY NEEDED UNIT FOR 


IMPROVED PLANT LIGHTING 


SCORES OF QUESTIONS 

LIKE THESE ARE ANSWERED 

in THIS FREE GUIDE... 

How many can you answer NOW? 


Whet Defense Production Prob- 
lems can be solved with Improved 
Plant Lighting? 

Whet are the 6 steps in the initia- 
tion, development and completion 
of a successful planned lighting 
program? 

Hew to analyze present lighting 
Hew to determine how much light 
and what kind of light is needed 
Hew to select the lighting system 
best suited for each lighting re- 
quirement 

Hew to solve special lighting prob- 
lems with special lighting units 
Hew to secure specifications and 
estimates 

Hew to appraise lighting equipment 
for plant lighting 

Hew to determine which lighting 
system best answers your needs. 





Guts cost 
three ways 


with Westinghouse MERCURY lighting 


A tank company in Illinois ran cost studies on the new Westinghouse 
Mercury Lighting System. Results: 
/ Operating costs are reduced because mercury vapor produces 
* more light per dollar than any other light source. 
2 Maintenance costs are cut because it takes fewer fixtures to produce 
* high levels of illumination than with any other lighting system. 


3 Lamp replacement costs are lower, because mercury vapor lamp 
* life is 5,000 hours—S times longer than the most efficient 


incandescent lamp. 


This is one of hundreds of “time-tested” installations. Investigate the 
Westinghouse Mercury Vapor Line: 400, 1000 and 3000-watt units for 
low or hi h-bay areas ... open or closed fixtures for clean or dirty loca- 
tions .. . low or high-voltage ballasts for any distribution system. 


Send for B-4727, “Westinghouse Lighting at Work’ in every industrial 
area. W estinghouse Electric Corporation, P.O. Box 868, Pittsburgh 30, Pa. 


you can 6c SURE.. ie irs 


Westinghouse 


LIGHTING DIVISION 


Edgewater Park, Cleveland 


J-04295 
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Junior High School 


br SS 


Contractor: Bober Electric Company, Ardmore, Okichoma. Lighting Equip- 

In Lighting / ment: Litecontrol #5328, 2-lamp Slimline louvered fixtures, hung on 12” stems. 
Se Fixture cutoff 35° crosswise, 25° lengthwise. Intensity: Two continuous rows 
produce approximately 30 footcandles average in service, at desk height. 


Take a look at this cheerful classroom job . . . mounting arrangements are tools required. 
at the eye-filling home economics versatile . . . and, with louvers hinged On your next difficult or unusual 
lab and at those eye-saving Lite- at either side, re-lamping and mainte- _lighting problem, call or write your 
control No. 5328 Slimline Louvered Fix- nance are easy, speedy, with no special © LITECONTROL Representative. 


tures. Matter of fact, the entire school is 

Litecontrol-equipped. rere flr cere 
Shallow-louvered and clean in line, 

the Slimline blends beautifully with 

functional design and furnishings. Per- LITECONTROIEL, SFixturer 

formance, of course, is in the Litecontrol 

tradition of maximum efficiency for the KEEP UPKEEP DOWN 


LITECONTROL CORPORATION, 36 Pleasant Street, Watertown 72, Massachusetts 
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getting down to brass tacks on industrial 


CURT 


LIGHTING, INC. 


6135 W. 65th Street 
Chicago 38, tilineis 


lighting ..-eececcecee 


means assessing the functional value of a luminaire. For ex- 
ample, here is the CURTIS “INDUSTRIALIST”, a scientifically 
designed lighting unit which, through careful engineering, 
provides these basic factors: 


Direct-indirect illumination. As shown by the typical 
curve, the indirect component distributed through fine 
ribbed polystyrene plastic distributes light to the ceiling 
and reduces severe brightness contrast. The direct com- 
ponent provides high levels of uniform illumination on 
working surfaces. 


Ease of Maintenance. The open design of the “Indus- 
trialist" facilitates maintenance . . . side panels are 
quickly and easily removed for cleaning without use 
of tools. 


Quality, Durability. Curtis quality demands heavy 
gauge steel for this luminaire with center V-bar reflec- 
tor finished in high reflectance baked with “Fiuracite” 
enamel. 


Ease of Installation. Close ceiling or pendant mounting 
is available either for individual units or continuous 
lines. 


Flexibility. Curtis Industrial luminaires are designed for 
use with 4, 6 and 8’ filvorescent lamps. 


Send coupon today for complete information, 


CURTIS LIGHTING, INC. 
Dept. E 41-14, 6135 W. 65th St. 
Chicago 38, IIlinois 
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On Lighting for Industry 


JAMES R. ALLEN, Manager, Industrial Engineering and Construction Depart- 
ment, International Harvester Company 


American industrial plants must be operated with maximum efficiency today 
because of the tremendous demands, not only for civilian requirements, but to meet 
the ever growing needs of the Government for defense materials, supplies, and 
equipment. Careful planning of work schedules in the factories, good equipment, 
and adequate lighting in the work areas will make it possible to meet the tremen- 
dous production demands on industry. 

Experience has indicated that adequate lighting is essential for maximum pro- 
duction because good lighting contributes to increasing workers’ efficiency, improves 
safety and housekeeping conditions, minimizes possibilities of sabotage and pilfer- 
age, improves workers’ morale, and last but not least, good lighting is a large factor 
in insuring better quality of work and minimizing scrap and spoiled work. 


GEORGE A. BRYANT, President, The Austin Company 


Experience over the past 15 years has clearly established the importance of 
controlled illumination as a factor in the general improvement of manufacturing 
techniques and working conditions. 
Modern lighting has given industry greater freedom in the development of 
efficient plant layout. With it, innumerable hazards have been eliminated and the 
fatigue factor in many visual tasks greatly reduced. Quality standards have been 
upgraded while the losses due to spoilage have been cut lower and lower. 
Great as the gains have been, all-out cooperation between manufacturers of light- 
ing equipment on the one hand and illuminating engineers on the other would have 
made them even greater. The importance of working together has grown with the 
progressive refinement of lighting equipment, controls and installation techniques. 
Industry is fast giving up the last vestige of dependence on daylight for plant 
operations. It has done so with the assumption that the combined resources of manufacturers, engineers and builders 
would be utilized to provide the best lighting obtainable — and to do it at the lowest possible cost. Industry has the 
right to expect just that. 


CARL W. ZERSEN, Managing Director, Chicago Lighting Institute 


Our defense leaders have said: we must raise our production capacity — we must 
build faster and faster and faster and more of everything which helps defense. 

How? Do we not already have the greatest industrial production the world has 
ever known? 

Lighting is an additional tool —a factor which aids an already great production 
machine to build faster and faster and faster. Industrial experience during World 
War II dispelled any doubt of its signifieance to industry. Any ignorance of its 
benefits must be dispelled in this emergency. 

The facts are at our disposal. Dissemination of our knowledge, to all who may 
apply it, ean be a major contribution of men and women of the lighting industry. 
We add to our own store of knowledge through task committees, study groups, 
reference literature and conferences. We must make our knowledge available 
through lighting courses, lighting clinies, forums and meetings. 

Good lighting in industry is the key to increased production. How to achieve it is our profession. How industry 
may apply it -—- for greater suecess to the stepped-up industrial effort — this is the lighting industry’s opportunity to 
demonstrate that what we have talked about is fact and not fiction. We know the recipe — that in itself accomplishes 
nothing; but putting the recipe to work — that will prove the worth of the pudding. Let us go all out in putting the 
demonstrating aids to work, of which our industry has many — and prove over and over that good lighting is one of 


industry’s greatest production tools 
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Industrial Lighting Practice Revised 


Prepared by the Committee 
On Industrial Lighting 


Progress in lighting application, development of new techniques, new sources, and new 
concepts have prompted a revision of the ‘‘American Recommended Practice of Industrial 
Lighting.’’ Parts of that proposed revision are being presented herewith for the interest and 

study of our readers. 

Since brightness relationships in the illuminated environment have become of paramount 
importance to the efficiency and comfort of seeing, this Practice reflects that underlying concept. 

A series of study reports on specific ways of lighting various industrial locations and proc- 
esses has been developed since the last Practice in 1942. Lighting for the woolen and worsted 
industry, for flour mills, for canneries, for bakeries, for steel mills, and for machining of small 

- metal parts has been reflected in this new report in the footeandle recommendations and supple- 
mentary lighting. 

Of course, the fluorescent lamp has been developing in size, output, brightness, color, and 
operation since the last report. It has brought to many industrial processes a linear source 
which has aided greatly in diffusing the light into complex machine structures and revealing 
detail that has been difficult to light. Through the installation of a grid system of orientation 
of fluorescent luminaires broad highlights in metal surfaces are being reflected to delineate detail 
on such surfaces. 

It is hoped that this revision will become even more popular than the last. The last one was 
approved as an American Standard in 1942 and received wide acceptance throughout the United 
States and Canada and aided greatly in industrial production during World War II. The 
Canadian Department of Labor adopted it, and it was issued under the title of ‘‘ Recommended 
Practice of Industrial Lighting.’’ It was also approved by the Canadian Engineering Standards 
Association in 1943. The U. S. Department of Labor used it as the basis of recommendations. 
The U. S. Navy Department used it as a standaard for the lighting of its industrial facilities. 
The State of Washington made it a part of State regulations. Some 52 thousand copies were 
distributed in the United States and Canada. 

The following material is part of a draft being presented to the American Standards Asso- 
ciation’s Sectional Committee on Industrial Lighting for its consideration and possible develop- 
ment into the final approved American Standard. Suggestions and comments will be weleomed 


toward refinement into its finished form 
LE.S. InpustrriaL Lientine COMMITTEE. 


cessful accomplishment. The ability of 
the eyes to do the job is primarily de- 
pendent upon the visibility of the work 
but modified by the human being him- 
self. The visibility of a task or object 


INDUSTRIAL LIGHTING COMMITTEE _ aid in the conservation of vision and 
_ . energy. It is important, therefore, to 
W. C. Brown, Chairman . : 
analyze the several factors which con- 
G. W. Beals C. C. Shotwell 


W. H. Kahler H. P. Steele 


tribute to seeing; that is, the task, the 
environment, and the lighting. While 


Harry Keane J. W. Steiner 

E. A. Linsday M. N. Waterman 

W. E. Folsom D. W. Patterson 
W. P. Lowell 


1. Introduction 


The purposes of industrial lighting 
are to help provide a safe working 
environment, to provide efficient and 
comfortable seeing as an aid to all 
types of industrial operation, and to 
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in practice these factors are closely 
inter-related, they are for practical 
considerations individually treated in 
this publication 


2. General Conditions 


2.1—Factors Affecting the Seeing 
Tasks of Industry 
2.1.1—General—The seeing tasks en- 
countered in industry vary widely in 
what they require of the eyes for suc- 
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is determined by its size, brightness, 
contrast to background, and time of 
viewing. The human eye is affected 
by age, subnormal vision, and the 
state of adaption. Subnormal eyes 
benefit much more in percentage gain 
than normal eyes with improvements 
Each of these factors 
is sufficiently dependent upon the 
others that a deficiency in one may be 
compensated (within limits) by aug- 
menting one\or more of the others. 


in illumination. 
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2.1.2—Size—As size increases, visibil- 
ity increases, and up to a certain point 
seeing becomes easier. If the size of 
an object is too small to be visible to 
the naked eye, a magnifying glass or a 
microscope is usually used. Sometimes 
held 


eyes which, in effect, increases visual 


the work is merely ‘loser to the 


size. More light is oftentimes effective 
in making fine details more easily seen 


2.1.3—Brightness 


are inherent in 


The factors of size 
the task 


view 


and contrast 
itself and, within limits, time of 
ing may be considered in this same cate 
gory. Therefore, in general, brightness 
controllable 


Brightness resulting from the 


is important as the one 
factor 
light on the task and its surroundings 
field 


limits by 


in the visual may be controlled 
varying the 


The 


se y 
ering 


within wide 
amount and distribution of light 
good 


brightnesses needed for 


are usually many times those necessary 


for mere discernment; with higher 


brightness one may to some extent 
compensate for deficiencies in the other 
factors 

2.1.4—C ontrast 
each critical detail of the seeing task 
differ in 


from the surrounding background. If 


To be readily visible 


must brightness (or color) 
diserimination is dependent solely on 


brightness differences, visibility is a 
maximum when the contrast of details 
with the background is the greatest 
For example, the brightness contrast 
of the black printed letters against the 
white background of this page is high 
Conversely, the brightness contrast of 
black thread on dark cloth is very low 
bright 


In correlating this factor of 


ness contrast with other factors, it is 


noted that the minimum size of an ob 


ject which is barely visible is many 
times smaller when the brightness cor 
when it is low 


trast is high than 


Therefore, within the limits availabl 


to industry, the contrast of seeing 
tasks, i.e., between the object of regard 
and its immediate background, should 
Where it 
al to provide good contrast 
levels of 
help compensate for the poor contrast 


2.1.5 Time of 


with which a 


he made as high as possible 
is Impracti 
illumination 


conditions high 


Viewtng The speed 
man ean do his job is 


very often a measure of his produc 


tiveness. Time is spent in determining 
the job to be done and checking on the 
actual operation. If low brightnesses 
prevail it will take a relatively long 


time to accomplish the seeing task. By 
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TABLE I.—GENERAL RECOMMENDED VALUES OF ILLUMINATION. 


MOST DIFFICULT SEEING TASKS 
Finest Precision Work 
Involving: Finest Detail 
Poor Contrasts 
Long Periods of Time 
Extra-fine Assembly 
Finishing 
VERY DIFFICULT SEEING TASKS 
Precision Work 
Involving Fine Detail 
Pair Contrasts 
Long Periods of Time 
Such as Fine Assembly ; 
Prolonged Work 
Fine Detail 
Moderate Contrasts 
Long Periods of Time 


Involving 


Ordinary Bench Work and Assembly 
of Medium-to-Fine 


Work 
Work 
SEEING TASKS 
Moderately Fine 
Normal Contrasts 
Intermittent Periods of Time 
Automatic Machine 
Garage Work Areas 


Finishing 


ORDINARY 


Involving Detail 


eases 

ping 
CASUAL SEEING TASKS 
Stairways; Reception Rooms 
Active Storage 


Such as 
Service Areas 


ROUGH SEEING TASKS 


Such as Hallways; Corridors 


required 
for seeing In the 
same sense, seeing tasks of high con 


increasing brightness, time 


will be shortened. 
trast and large size will generally re 
quire less time than tasks of low con 
trast and small size. 

2.1.6—A ge 
2.1.6.1—General—It is a 


accepted fact that there is a degenera- 


and Subnormal Vision 


commonly 


tion of bodily functions with age. The 
eves are no exception, but no two eyes 
The 


with age can 


are the same degeneration of 


be approached 


vision 


from several viewpoints. 


2.1.6.2 The 


pupil decreases with age so that higher 


Pupil Size size of the 
brightness of object is required to cre 
ite the same degree of brightness on 
eyes as obtained 


the retina of older 


with younger eyes having larger 


pupils. It is possible to establish the 
brightness necessary to compensate for 
the loss of pupil size of an older per 
son as compared with a 20-year-old 
“normal” eye. 

2.1.6.3— Accommodation 
tion is the adjustment of the lens of 


Accommoda- 


the eye to fix upon objects at different 
distances. Age tends to flatten the lens 
permanently; near-sighted persons can- 
not accommodate for vision without 
The ability of an eye, old 


or young, normal or subnormal, to ac 


correction 
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Precision 


High-Speed Work 
DIFFICULT AND CRITICAL SEEING TASKS 


Operation 
Switchboards 
Conference and File Rooms; Packing and ship 


Passageways 


Current Recommended 


200-1000 


Grading Extra-fine 


Fine Finishing 


Machine Shop 
Office 


Parts 


Rough Grading 
Continuous Prox 


Washrooms and other 


Inactive Storage 


commodate is improved with increases 
in illumination, with the greatest im- 
provement shown for the eye with 


subnormal accommodation. 


2.2—Factors of Good Illumination 


2.2.1—General—Beeause of the many 
factors involved in good illumination, 
should be de- 
signed by a illuminating 
engineer. Reduced to its 
terms the factors to be considered can 
be summed up under the headings of 
quantity, the amount of illumination 
which produces brightness of the task 


lighting installations 
competent 


simplest 


and surroundings, and quality, which 
includes the color of light, its direction, 
diffusion, absence of glare, ete. 

2.2.2—Quantity of Illumination — (a) 
The desirable quantity of light for any 
particular installation depends pri- 
marily upon the work which is being 
done. The degree of accuracy required, 
the fineness of detail to be observed, 
the color and the reflectivity of the 
work, as well as the immediate sur- 
roundings, materially affect the bright- 
ness requirements which will produce 
maximum Investi- 
gations in the field and laboratory have 
indicated that as the illumination of 
the task (and hence its brightness) is 
inereased, the ease, speed, and accu 


seeing conditions. 
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racy with which the task can be accom- 
plished are increased. These tests have 
not yet established an upper limit, but 
the harmful effects of low footeandles 
are well known. 

(b) The lighting recommendations in 
Table I are based on the characteristics 
of the visual tasks and the perform- 
ance requirements. Values are given in 
accordance with the difficulty of the 
various seeing tasks and are higher for 
work such as detailed assembly, fine 
layout and bench work, and tasks in- 
volving low contrast. The more casual 
or intermittent tasks are assigned low- 
er values. It should be noted that the 
tasks involving fine detail and poor 
contrast usually involve prolonged 
work periods. 

(c) To insure that a given illumina- 
tion will be maintained even where 
maintenance conditions are favorable, 
it is necessary to design the system to 
give initially more light than the ree- 
ommended in-service level. The system 
should be designed initially at least 
Where 
safety goggles are worn, the light 


50% above the in-service level. 


reaching the eye is likely to be ma- 
terially reduced, and the level of 
Where safety goggles are worn, the 
light reaching the eye is likely to be 
materially reduced, and the level of 
lighting should, therefore, be increased 
in aceordance with the absorption of 
the goggle in use. It is important that 
the quantity of light be measured at 
the point and in the plane at which the 
seeing task is performed, be it horizon- 
tal, vertical, or some intermediate 
angle. 


(d) The 


Society has in 


Illuminating Engineering 


recent years been 
studying the illumination needs of 
specific industries. The results of 
those studies which have been com 
pleted are included in Table II. 
2.2.3—Quality of Lighting 
2.2.3.1—General—(a) The factors in- 
volved in quality of lighting are many 
and complex. Glare, diffusion, direction 
and uniformity of distribution, color, 
brightness and brightness ratios have 
a significant effect upon visibility and 
ability to see easily, accurately, and 
quickly. Certain seeing tasks require 
much more careful analysis and higher 
Areas 


quality lighting than others. 
where the seeing tasks are casual or 


relatively infrequent need high quality 
lighting much less than areas where 
the seeing tasks are severe and are 
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Figure 1. To protect the eyes in the potential direct glare zone, luminaires should 
be shielded to about 45 degrees, as illustrated. 


performed over long periods of time. 
Good appearance of certain areas also 
often dictates the use of high quality 
lighting even though the seeing tasks 
in the area are not difficult. Lobbies, 
auditoriums, ete. usually fall into this 
class. 

(b) Installations extremely deficient in 
lighting quality are easily recognized 
as very uncomfortable and even harm- 
ful. Unfortunately, more moderate 
deficiencies are not readily detected, 
although the cumulative effect of even 
slightly glaring conditions can result 
in material loss of seeing efficiency and 
in undue fatigue. 

2.2.3.3—Direct Glare—(a) Glare may 
be defined as any brightness within 
the field of vision of such character to 
eause discomfort, annoyance, interfer 
ence with vision or eye fatigue, or 
both. 


directly by the source of the lighting, 


When the condition is caused 


whether natural or artificial, it is de 

scribed as direct glare 

(b) To reduce direct glare, the follow 

ing steps may be taken: 

(1) Decrease the brightness of light 
sources or lighting equipment, or 
both. 

Reduce the area of high brightness 
causing the glare condition. 
Increase the angle between the glare 
source and the line of vision. 
Increase the brightness of the area 
surrounding the glare source and 
against which it is seen. 

(c) Unshaded windows are frequent 
cause of direct glare. They may per- 
mit direct view of the sun, bright por- 
tions of the sky, and of bright adja- 
cent buildings. These often constitute 
large areas of very high brightness in 
the normal field of view. The condition 
may be controlled by shading the win- 
dows with shades, blinds, louvers, or 
baffles 

(d) Artificial lighting luminaires which 

are too bright for the environment in 

which they are located produce direct 
glare. To reduce this glare, direct 


general-lighting luminaires should be 
mounted at sufficient height to keep 
them well above the normal line of 
vision. They should be properly de- 
signed to limit both the brightness and 
the quantity of light emitted in diree- 
tions below the horizontal 
since such light is likely to be well 
within the field of view and interfere 
There is such a wide 


directly 


with vision. 
divergence of conditions in industry 
that it is necessary to modify the ideal 
luminaire characteristics to meet prac- 
tical limitations of efficiency and main- 
In offices and in industrial 
areas where similar environmental con- 


tenance. 


ditions ean be established, a shielded 
zone from horizontal to approximately 
45° below is recommended in accord- 
ance with the “Recommended Practice 
of Office Lighting” (See Fig. 1). It is 
always desirable to provide as large a 
shielded zone as practicable. Ideally, 
from See. 2.3.1, the brightnesses of the 
room should be relatively uniform in- 
cluding the luminaire. This condition 
is usually difficult to achieve particu- 
larly with the direct lighting equip- 
ment most frequently used in industry. 
Usually the surfaces above the lighting 
equipment and the upper surfaces of 
the luminaire are much too low in 
brightness. The condition is improved 
by the use of white finishes on these 
surfaces and the provision for more 
light to be incident upon them. For 
this purpose it is desirable that the 
luminaire supply an upward compo- 
nent of the order of 10 per cent, or 
that auxiliary units directing a com- 
parable amount of light upward be 
Light finishes throughout 
the room interior—especially floors— 


employed. 


materially assist in adding illumina- 
tion to the upper surfaces 
through interreflection. 


room 


For areas where good environmental 
conditions are practical the maximum 
brightness of the luminaire in the 


(Text continued on page 233) 
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Footcandles in Service 
(On Task or 30” above floor) 


Footcandles in Service 


(On Task or 30” above floor) 


TOBACCO PRODUCTS 


Wet Pinishing 


1951 


General 


Stripping, 


Drying, 


Fulling 


Scouring 
Crabbing . 


“FURNITURE 


WASH ROOMS 


AUTOMOBILE 


COACH 


STERING 


WAREHOUSE 
WELDING 


a 


I 


General 


Dry Finishing — 


I ination 


Supplementary 
WOODWORKING 


Napping 


Sawing and 


Rough 


Conditioning 


Rough Sanding, Medium Mac hine and Bench 


Veneerin 
h and Machine Work, Fine 


Work 


Cooperage 


g. 


Glueing, 


Fine Ben 


Sanding and Finishing 
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within the general brightness ratios indicated on p 


taken to keep 


» should be 


cialized sv 


bination of general lighting plus spe 


ac 


*Obtained with 


be than 1 
eandle per square inch.* The ratio of 


shielded zone should less 
brightnesses between parts of the lu- 
minaire should be as small as possible. 
For the remainder of industrial areas 
it is often difficult to achieve the qual- 
ity recommended for these areas. It is, 
however, desirable to approach them 
as nearly as possible particularly in 
areas where seeing tasks are difficult. 

2.2.3.3—Re flected Reflected 


glare brightness 


Glare 


is caused by high 


images, or brightness contrasts re- 
flected from shiny ceilings, walls, desk 
tops, materials, and machines or sur- 
the field. If the 


seeing task is on a shiny surface or the 


faces within visual 
immediate surroundings are glossy or 
highly - polished surfaces, reflected 
images of bright light sources overhead 
or of luminaires with excessive bright- 
ness differences will tend to veil the 
detail of the task. This reflected glare 
is frequently more annoying than di- 
rect glare because it is so close to the 
line of vision that the eye cannot avoid 
it. 
this condition can be minimized : 


(1) The of the 


should be as low as possible, consistent 


There are several ways in which 


brightness source 
with the type of work in process and 
the surroundings. In the case of win- 
dow areas, suitable shades can be pro- 
With lighting, low- 
brightness light sources, or adequate 


vided. artificial 
shielding or diffusing media (or both) 
should be employed in the luminaires 
that the of reflected 
images is within reasonable limits. 

(2) If the of the light 
source or luminaire cannot be reduced 


brightness 


sO 
brightness 


to the desirable value, it may be pos- 
sible to the 
equipment or the task, so that the re- 
flected 
from the eye of the observer. 


position either lighting 


image will be directed away 


(3) In special cases it may be practi- 
the character of the 
offending to eliminate the 


specular reflection and the resultant 


eal to change 


surface 


reflected glare 

(4) Higher levels of general illumina- 
tion will reduce the effect of reflected 
glare for a given image brightness be- 
eause of the reduction in contrast be- 
tween the reflected image and its im- 
mediate surroundings. 


2.2.3.4—Distribution, Diffusion, 
Shadows—(a) Evenly distributed illu- 


and 


*Candle per square inch is equal to 452 foot 
lamberts 
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mination (not over 30% variation in 
the central area of the room) is usu- 
ally desirable for industrial interiors. 
It permits flexible arrangement of op- 
erations and equipment and helps as- 
sure more uniform brightnesses of the 
entire area. Some directional and 
shadow effects are desirable from gen- 
eral illumination for accentuating the 
depth and form of various objects, but 


To 


achieve this result, it is essential that 


harsh shadows should be avoided. 


the lighting equipment be spaced in 
keeping light distribution 
characteristics and the physical char- 
Shadows are 


with its 
acteristies of the room. 
softer and less pronounced when large 
diffusing units are used or the object is 
illuminated from many sources, Where 
production operations are carried on 
close to the walls particular attention 
should be given to providing an ade- 
quate quantity of general illumination 
comparable to that in the central area. 


(b) Alternate dark 


creating high brightness differences are 


and light areas 
undesirable because the eye has diffi- 
eulty in adjusting itself for the two 
brightnesses and seeing becomes tiring. 
For this reason, purely local lighting 
restricted to a small work area is un- 
sufficient 
general illumination in the room. 

(c) 


excessive brightness differences are dis- 


satisfactory unless there is 


Clearly defined shadows without 


tinct aids in some specialized opera- 
tions, such as engraving on polished 
surfaces, some types of bench layout 
work, and certain textile inspections. 
When such shadow effect is indicated, 
it is best obtained by supplementary 
directional lighting combined with dif- 
fused general illumination of ample 
amount. 
2.2.3.5—Color Quality of Light Source 
It that foot- 


candles illumination in 


appears with equal 


of 
color quality of light have little or no 


variations 


effect upon clearness or quickness of 


seeing. However, in certain industries 


where color discrimination or color 


matching are highly 
sources which provide the lighting for 


important, the 
the matching and for the diserimina- 
tion should be selected carefully. This 
is a matter in which the specialist 
should be consulted. Further discussion 
will be found in Section 4.3.4.6.1. 


of light does have an effect on the ap- 


Color 


pearance of the room as discussed in 


Section 2.3.3. 
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TABLE III.—Recommended 
Brightness Ratios. 


Between tasks and adjacent surround- 
ings 

Between tasks and more remote sur- 
faces 

Between luminaires (or sky) and 
surfaces adjacent to them 

Anywhere within the environment of 
the worker 


where it is not practical to achieve the 
same brightness relationships as in 
light manufacturing or office areas. In 
the shake-out room of a foundry, for 
Figure 2. Indirect lighting. Figure 3. Semi-indirect lighting. example, it is nearly impossible to have 
surfaces which reflect an appreciable 
amount of light and therefore this con- 
dition precludes the possibility of ob- 
taining desirable brightness ratios. Be- 
tween these extremes lie the bulk of 
industrial areas. It is always desirable 
to approach as nearly as possible the 
ideal brightness relationships. How- 
ever, it has been necessary to interpret 
these in the light of current practica- 
bility. The values are listed in Table 
ITT. 
(c) From the normal point of viewing, 
ratios of brightness of areas of appre- 
ciable size in industrial areas should 
not exceed those given in Table III. 
(d) These ratios are recommended as 
maximums; reductions are generally 


Pigure 4 


beneficial. It is generally desirable to 
have the task brighter than the sur- 
roundings. 

(e) In order to achieve the recom- 
mended brightness relationships it is 
necessary to select the reflectances of 
all the finishes on room surfaces and 


equipment as well as control the distri- 
bution of light and the brightness 
characteristics of the luminaires in re- 


lationship to the particular area in- 

volved. (See 2.3.2, 2.3.3, 2.2.4.4, 4.2.) 

2.3.2—Room Finishes—The color and 

the reflectance of room walls, ceiling, 

Figure 5. Semi-direct lighting. Figure 6. Direct lighting. and floor, as well as of equipment, de- 

termines the brightness pattern and 

thus influences seeing as part of the 

2.3—Influence of Environmental within the field of view vary greatly, environment. Recommended reflectance 
Factors and all of these brightnesses contribute values are presented in Table IV. 


2.3.1—Brightness and Brightness Ra either favorably or unfavorably to the 2.3.3—Color of Machines and Sur- 
(a) The ability to see detail de ow conditions. Conclusions of the roundings—(a) Light colored surfaces 
LE.S. Committee on Standards of ; 


pends upon the brightness difference are generally desirable. In addition to 


between the detail and its background. uality and Quantity for Interior providing a better brightness pattern 
The greater the difference in brightness !!!umination in regard to brightness 1.4 high utilization of light, they also 
the more readily the seeing task is ecommendations are presented in improve the appearance of the room. 
performed. However, the eyes fun Appendix 5 Many concerns are painting machines 
tion most comfortably and efficiently (b) The above report considers the jn such colors that they present a har- 
when the ightnesses within the re ideal brightness relationships for the monious color picture with the inte- 
nainder of the environment are rela- environment. In the manufacturing of rior. It appears desirable to paint sta- 


tively ifor Often  brightnesses ertain products there are many areas tionary and moving parts of machines 
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TABLE IV.—Recommended 
Reflectance Values. 
™ “Reflection 
Pactor 
(%) 


Ceiling . . 80 
Walls ....... : 60 
Desk and bench tops ... : 35 
Machines and equipment 25 to 30 
Floors not less than 15 


with contrasting colors to reduce acci- 
dent hazard by aiding identification. 

(b) Color may be used to make the 
working environment more interesting 
and pleasant. Cream, ivory, and buff 
are “warm” psychologically and they 
tend to make a room appear smaller. 
On the other hand, a room may be 
made to appear cooler and larger by 
selecting “cool” colors such as green, 
blue-green, and blue. Warm gray fin- 
ishes are closer to neutral and are ex- 
cellent for either the background or 
for equipment and machinery. The use 
of gray for both, however, can be 
very monotonous and result in a dull 
and unsatisfactory environment. The 
color expert or the architect may wish 
to use stronger color to help add 
beauty to the interior, in which case 
considerable care must be exercised to 
that will 
“wear well” in an eight-hour environ- 


assure a harmonious result 


ment. 


3. Daylighting 
(To be published in approved re- 
printed report.) 


4. Artificial Lighting 
4.1—General 


(a) To maintain good seeing condi- 
tions artificial lighting must be sup- 
plied for most industrial areas as an 
insufficient quantity of daylight is 
available even under optimum daylight 
With natural lighting the 
space along the windows has the most 
light, while with artificial lighting this 
space too often has the least light. If 


conditions. 


there are benches and machines close 
to the windows, it is essential that the 
artificial lighting be so designed and 
installed as to continue the general 
level of illumination close up to the 
windows and walls, thus insuring good 
lighting over the entire working area 
of the room. 

(b) The general lighting should be 
quite uniform so that the light will be 
available when needed at any point in 
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Pigure 7. A typical modern shop, approximately 20 x 60 feet, with a 12-foot 

ceiling. Two-lamp, 40-watt reflectors mounted 8-feet 6-inches above the floor in 

continuous rows approximately 7 feet in center, with standard cool white fluores- 
cent lamps averaging 60 footcandles. Ceiling is white and walls are light. 


ia 


Figure 8. Assembly area, 100 x 150 feet, with 14-foot ceiling; averages 50 foot- 
candles maintained with 3500K cold cathode fluorescent lamps in 4-lamp, 151/,-inch 
reflectors mounted 12 feet above floor in continuous rows, on 9-foot centers. 


the 
light from the lamps is controlled by 


the room. The manner in which 
the lighting equipment governs to a 
large extent the important effects of 
glare, shadows, distribution and dif- 
fusion. Luminaires are classified in 
accordance with the way in which they 
the 
through 6. (Figs. 18-22 “Reeommended 


Practice of Office Lighting’) 


control light, as in Figures 2 
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4.2—Lighting Systems 


4.2.1—Direct Lighting—(a) Industrial 
lighting is usually of the direct type. 
(Figures 7 and 8). Practically all of 
the light the 
(90% to 100% of total light output) 


emitted by luminaires 


is directed downward, i.e., directly 
toward the usual working area. While, 


in general, such systems provide illu- 
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Figure 9. Composing room receives 85 footcandles illumination from standard 

cool white fluorescent lamps in 2-lamp 40-watt reflectors mounted 8 feet above the 

floor in continuous rows 5 feet in center. Room is 25 x 80 feet with 10-foot ceiling. 
Ceiling and sidewalls are light in color. 


nation on the working surfaces most 
efficiently, this may be at the expense 
of other factors. For example, dis 
turbing shadows may result unless the 
area of the lighting units is relatively 
large or they are placed close together. 
With 


units, 


incandescent or mereury lamp 


shadows are at a maximum 


unless large-area “skylight” types of 


uminaires are used. The relatively 


large size of the fluorescent lamps 


tends to minimize shadows, and this is 


especially true when they are installed 


in continuous rows or in grid patterns 


(b) Glare, both direct and reflected, 


may be distressing. Care should be 
taken to select and locate the equip- 
ment to avoid exposing the worker’s 
eves to the glare from brilliant sources 
or excessive contrast between the light 
souree and background. The latter can 
be reduced by illuminating the ceiling 
against which the lighting equipment 


this 


proves the appearance of the room 


is viewed; also materially im 
(c) Some types of industrial equip- 
ment are designed to emit 
light This 
brighten the ceiling and upper area of 


some up- 


ward feature tends to 


the room which tends to improve 
markedly the comfort of industrial in 
teriors. The upward component is usu 
ally created by luminous sides or aper 
tures which allow light to fall directly 
on the ceiling. Similar results can be 


achieved in either new or existing in 


236 


stallations by utilizing separate units 
to illuminate the upper areas of the 
room. Any of these techniques help to 


create a more comfortable work. area. 


(d) Industrial lighting equipment is 
usually classified as “distributing” or 
“concentrating.” The distributing types 
comprise poreelain-enameled reflectors 
and diffusers and units with various 
white baked-enamel and synthetic fin- 
This same distribution of light 


ean also be obtained with aluminum, 


shes. 


mirrored-glass, prismatic-glass and 
similar materials with proper contour 
and configuration. This type of light 
distribution is advantageous in many 
industrial applications where a large 
proportion of the seeing tasks involve 
the seeing of surfaces that are vertical 
or nearly so 

(e) Among the concentrating, direct 
lighting units are the prismatic, mir 
rored glass and aluminum reflectors 
This type of light distribution is useful 
when equipment for general lighting 
must be mounted at a height equal to 
or greater than the width of the room. 
In addition it is useful in supplemen- 
tary lighting problems. 
4.2.2—Semi-Direct Lighting In this 
10 to 40% of the lumi- 


naire output is directed upward and 


classification 


the remainder is direct lighting. The 
upward component reduces the bright 
ness ratio between the luminaires and 


the surroundings. Luminaires of this 
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elass may be of the open-bottom type, 
although some have louvered or closed 
bottom of glass or plastic materials. 

4.2.3—General Diffuse and Direct-In- 
direct—(a) This classification refers 
to systems where the predominant illu- 
mination on horizontal working sur- 
faces comes directly from the lighting 
units, but where there is also a con- 
siderable amount (40% to 60%) of up- 
ward light from the luminaire which is 
reflected back from ceiling and upper 
wall area. Luminaires of this type are 
frequently found in factory offices. 
There are two general types of units 
ineluded in this The 
“general diffusing” light 
about equally in all directions while 
the “direct-indirect” little 
light in angles near the horizontal. 

(b) While diffusing and 
direct-indirect systems give 


classification. 
distributes 


produces 


general 

lighting 
more illumination for a specified watt- 
age than do indirect or semi-indirect 
systems, shadows are more noticeable 
may be 
and reflected 


some difficulty 
both 


and experi- 


enced with direct 
glare. 

4.2.4—Semi-Indirect 
indireet lighting systems send most of 
their light (60% to 90% of total light 


output) upward and as a result a high 


Lighting — Semi- 


percentage of the illumination on a 
horizontal plane is reflected from the 
ceilings and upper walls. Because the 
ceiling constitutes an important part 
of such a lighting system, careful at- 
tention must be paid to having it as 
light in color as possible and to main- 
taining it in good condition. In gen- 
eral, semi-indirect units produce higher 
illumination on work for the same 
wattage than do indirect units. 


naires for semi-indirect lighting are 


Lumi- 


available in completely enclosed types 
which reduce the collection of dust and 
dirt and are easily cleaned. There are 
also styles that are open both top and 
bottom so that there remains only the 
upper surfaces of the lamps to collect 
dust and dirt. 

4.2.5—Indirect Lighting—(a) As the 
name implies, most or all of the light 
(90% to 100% of the total light out- 
put) from the unit is first directed to 
the ceiling and upper walls from which 
it is reflected diffusely to all parts of 
the room. With the ceiling becoming, 
in effect, the light source, the diffuse 
quality of the illumination minimizes 
shadows and reflected glare. Care must 
be taken to keep the apparent ceiling 
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Figure 10. Machine shop, approximately 50 x 60 feet in area, has 
2-lamp, 40-watt reflectors mounted 8 feet above the floor in con- 
tinuous rows on 10-foot centers. Cross rows are on 12-foot centers. 
Standard cool white fluorescent lamps provide an average of 80 foot- 


candles illumination. The 12-foot high ceiling is white; walls, floor 
and machines are light in color. 


brightness low enough to prevent its 
becoming a source of glare. 

(b) As this lighting utilizes the ceil- 
ing as the main source of light, careful 
attention must be given to having it as 
light in color as possible and main- 
taining it in good condition. It should 
be given a flat white finish of high re 
flection factor. 

(c) The lighting units, which may 
have either opaque or luminous bot- 
toms, should be such that they can be 
easily cleaned, because a layer of dust 
and dirt absorbs a large amount of 
light. 

4.3—Lighting Methods for Indus- 
trial Areas 

4.3.1—I ntroduction — A 
dance of light does not constitute good 


mere abun 
lighting. To provide satisfactory shop 


illumination three main conditions 

must be met: 

(1) Quantity of illumination must be 
sufficient for all visual tasks (Tables 

I and II). 

Quality of lighting must be in ac 

cordance with the seeing requirement 

(Seetion 2.2.3). 

Lighting systems, painting of inte 

should 

help provide a proper environment 

for the 


2.3). 


rior surfaces, machines, etc 


working interior (Section 


The proper method of lighting a spe 


cifie area is also dependent upon the 
size and proportions of the room. 
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4.3.2—General Lighting 
4.3.2.1—General — (a) Modern indus- 
lighting requires the 


establishment 


trial practice 
of a base or minimum 
quantity of light 
room. This is termed general lighting. 
The quantity depending 
upon the purpose for which the space 
is to be used. If visual tasks are par- 
ticularly severe, much higher illumina- 


throughout the 


may vary 


tion over restricted areas can be added 
This light, 


known as supplementary lighting, is 


to this base. additional 


usually provided by luminaires placed 


relatively close to the area being illu- 
minated. 

(b) The general lighting system usu- 
ally consists of luminaires placed ten 
feet or more above the floor. The pur- 
pose of the general lighting system is 
to provide sufficient light for most 
seeing tasks and promote safety and 
plant protection. 

(c) Where supplementary lighting is 
necessary the general lighting should 
keep the brightness difference between 
the well-lighted immediate work area 
and the surroundings within the ranges 
specified in Table ITI. 
4.3.2.2—Low-Bay Areas—(a) In rooms 
relatively wide and long in proportion 
to the height, a distributing type of 
direct lighting equipment is usually 
(Rooms of this category 
have a width greater than four times 


applicable. 
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Figure 11. Boiler house office uses 2-lamp 40-watt 
reflectors with standard cool white fluorescent lamps 
mounted 9 feet above floor on 8-foot centers, pro- 
viding an average of 50 footcandles. Note luminous 


sides on reflectors. 


the height.) 
mination is provided by 
raounted in 


Here good quality illu- 
fluorescent 
luminaires continuous 
rows, spaced to give the proper quan- 
tity and distribution of light (Fig. 9). 
(b) The use of continuous rows of 
fluorescent units run at right angles, 
forming a grid or checkerboard pat- 
tern, provides higher levels of illumi- 
nation, reduces shadows, and assures 
more even brightness of machine dials, 
regardless of the angle at which these 
dials may be placed (Fig. 10). 

(c) If the floors and machinery are 
light in color they will reflect some of 
the light back to the ceiling. This re- 
lieves the brightness difference between 
the lighting equipment and its sur- 
roundings. Seeing conditions are usu- 
ally improved markedly and there is 
also a very noticebale improvement in 
This is 


further improved if the ceiling and all 


the appearance of the room. 


equipment are painted light in color. 
These desirable effects can be increased 
by using distributing types of direct 
lighting equipments which are so con- 
structed as to provide some upward 
light; such units approach the semi- 
direct clssification (Fig. 11). 

4.3.2.3—High-Bay Narrow Interior— 
In areas where the width is equal to or 
less than the height (Fig. 12), direct 
lighting equipment which concentrates 
the light is usually used in order effi- 
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ciently to provide the necessary illu- 
mination at the working plane. Usually 
incandescent or mercury vapor sources 
are used for this application either 
alone or in combination (Fig. 13). 
Mercury lamps have the advantage of 
longer life and higher efficiency. When 
the two types of sources are used to- 
gether the filament lamps supply an 
excess of red light to offset the de- 
ficiency in red of the mercury, the re- 
sult being a synthetic “white” widely 
employed for industrial areas. Also 
the use of combination systems allevi- 
ates the problem created by temporary 
power interruptions outing the mer- 
eury lamps for several minutes. Per- 
centages of the two usually range from 
equal quantities of the mereury and 
filament light to twice as much mer- 
eury light as filament. 

4.3.2.4—High-Bay Wide Interior — 
Some of the newer manufacturing 
areas, notably airplane assembly plants 
and similar spaces, are enormous in 
both length and width, while at the 
same time the ceiling height is very 
great, with the added requirement that 
there must be clear space up to 30 or 
40 feet or sometimes even more. Con- 
centrating types of direct lighting 
equipment can be used, mounted on 
appropriate spacings to provide the 
quantity of illumination required (Fig. 
14). However, because of the extreme 
width and length, distributing types of 
direct lighting equipments can be used 
to good advantage with a large number 


Figure 12. (top) Press shop, 70 x 250 

feet, 35 feet to bottom of tresses has 

400-watt mercury refiectors with AHI 

mercury lamps mounted 35 feet above 

floor on 14 x 14 foot centers. Illumina- 
tion averages 30 footcandles. 


Figure 13. (center) Machinery heavy 
castings room is approximately 50 x 300 
feet with 35-foot ceiling height. 3000- 
watt mercury reflectors are mounted 35 
feet above the floor on 17 x 20-foot 
centers. Illumination is 110 foot 
candles. Note: extra shielding is pro- 
vided by deep trusses finished in white. 
Ceiling and sidewalls are white. 


Figure 14. (bottom) Airplane assembly 
plant is illuminated by 400-watt mer- 
cury and 500-watt incandescent filament 
lamps alternately spaced in high-bay 
concentrating reflectors. Average illu- 
mination is 34 footcandles. Note the 
low brightness ratios inside the plant. 
(Photo taken from rain-covered apron 
outdoors.) 


ILLUMINATING ENGINEERING 








Figure 15. (top) Aircraft plant uses 
2-lamp, 40-watt standard cool white 
fluorescent lamps, mounted in continu- 
ous rows 25 feet above the floor, on 
134,-foot centers, through the 600 x 
1000 foot area. Average illumination is 
30 footcandles. 
Figure 16. (center) This shipping area, 
approximately 30 x 30 feet, has 3-lamp 
louvered troughs, 7 feet in center re- 
cessed in 10-foot high ceiling. Standard 
cool white fluorescent lamps provide 60 
footcandles. 


Pigure 17. (bottom) Pump room is ap- 
proximately 20 x 25 feet with an 11- 
foot ceiling. Two-lamp, 96T12 refiec- 
tors are mounted 8 feet above floor in 
continuous rows, 8 feet on centers, with 
standard cool white fluorescent lamps 
providing 40 footcandles. Note white 
ceiling. Upward light and light finishes 
are used throughout including the 
machinery. 

of luminaires each contributing a small 
amount of light to any given point. 
This reduces shadows to a minimum 
and gives higher vertical surface illu- 
mination. With fluorescent units the 
effect approaches that of indirect light- 
ing. These fluorescent luminaires are 
preferably mounted in continuous 
rows, which simplifies installation and 
wiring (Fig. 15). Various means have 
been used to suspend the rows and 
maintain a straight, neat appearance; 
one example is a system of messenger 
eables with supporting cables or rods 
hung at intervals from the ceiling. 

4.3.2.5—Non-productive and Service 
Areas —In areas where work is pri- 
marily of a non-productive nature, 
such as warehousing, boiler and pump 
rooms, freight elevators, washrooms, 
lockers, corridors . . . ete., the lighting 
requirement is usually one of provid- 
ing reasonable diffusion, comfort, and 
appearance with a minimum of cost 
(Figures 16 and 17). For these types 
of areas where but little light (5 to 10 
footcandles) is necessary, the require- 
ments can be met with incandescent 
lamps in direct (distributing) equip- 
ment or in semi-direct units. Where 
better appearance is a factor or where 
a higher level of illumination is neces- 
sary, or both, as in active warehousing, 
packing of small articles or for export 
... ete., it is desirable to use direct or 
semi-direct fluorescent equipment. For 
example, in a warehouse where the 
work approaches continuous-line oper- 
ation, continuous rows of fluorescent 
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Figure 18. An example of localized general lighting in bottling area of a dairy 
uses 2-lamp, 40-watt vaporproof reflectors. 3500K fluorescent lamps are used in 
four units on 5 x 40 foot centers and provide 55 footcandles illnmination. 


can be 


nounted over the work areas with good 


reflectors of the direct type 
results 
4.3.3 
Many 


ot such 


General 


Localized 


ndustrial plants have machinery 


Lighting — 


a nature and so located that a 
iniform intensity of illumination is not 
necessary throughout the area Lumi- 
naires may be mounted above the visual 
task, supplying adequate levels of illu- 

nation at the particular work points 
ind at the same time providing suffi- 


erent illumination for adjacent areas. 
Fig. 18 shows an example of localized 
general lighting 

4.3.4—Supplementary Lighting* 
4.3.4.1 Difficult 


tasks often require a specific amount 


General—(a) seeing 


of quality of lighting which cannot 


readily be obtained by standard gen- 


eral lighting methods. To solve such 


problems supplementary luminaires 


often are used to provide high illumi- 
small or restricted 


nation levels for 


Also, they are used to furnish 


reas, 


a certain brightness, or color, or to 
permit special aiming or positioning of 
hight 


by workmen or machinery. 


sources to avoid shadows caused 


(b) Before supplementary lighting can 
be specified it is necessary to recognize 


lustrations from forth 
ementary Lighting 


the exact nature of the visual task that 
is difficult to see and to understand its 
light reflecting or transmitting charac- 
teristics. An improvement in the visi- 
bility of the task will depend upon one 
four fundamental 
brightness, contrast, 


or more of the 
visibility factors 
size and time. Thus, in analyzing the 
problem, the engineer may find that 
seeing difficulty is caused by insuffi- 
cient brightness, poor contrast, small 
size, or task motion is too fast for 
existing seeing conditions. 

(c) The planning of supplementary 
lighting also entails consideration of 
the visual comfort of both those who 
benefit directly, and the other workers 
in the immediate area. Supplementary 
equipment must be carefully shielded 
to prevent glare for the user and his 
associates. Brightness ratios should be 
earefully controlled, for a worker may 
frequently glance away from a critical 
task for relaxation and he should not 
be foreed to encounter extreme bright- 
differences from the brightness 
of the task. Ratios between task and 
immediate surroundings should be lim- 


ness 


ited as recommended in Section 2.3.1. 
To attain these limits, it is necessary 
to coordinate the design of supplemen- 
tary and general lighting. 
4.3.4.2—Luminaires for 
Supplementary light- 


Supplemen- 
tary Lighting 


ing units can be divided into five major 
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types according to candlepower distri- 
bution and brightness. These are: 
Type S-I—The directional type in- 
eludes all concentrating units. Exam- 
ples are a reflector spot-lamp and con- 
eentrating reflectors or lenses. Also 
included in the group are concentrat- 
ing longitudinal units such as a well- 
shielded fluorescent lamp in a concen- 
trating reflector. 

Type S-1I1—The spread, high bright- 
ness type includes all units having a 
maximum brightness of over 4000 foot- 
lamberts. A deep bowl reflector with a 
filament lamp and without diffusing 
cover is an example of this type. 
Type S-I1I1—The spread, moderate 
brightness type includes all units hav- 
ing a maximum brightness of less than 
4000 footlamberts and with a variation 
in brightness of more than 2 to 1. A 
direct fluorescent luminaire is an ex- 
ample of this type. 

Type S-I1V—The uniform brightness 
type includes all units having less than 
2 to 1 variation of brightness. An ex- 
ample of this type is an arrangement 
of lamps behind a diffusing panel. 
Type S-V—The uniform brightness 
type with a pattern is a luminaire 
similar to Type IV except a pattern of 


stripes or lines is super-imposed on 
the uniform, low brightness area of the 


unit. 

4.3.4.3—Portable - Wher- 
ever possible supplementary luminaires 
should be permanently mounted in the 
location to produce the best over-all 
effect. Adjustable arms and swivels 
will often adapt the luminaires to re- 
quired flexibility. Portable equipment, 
however, can be used to good advan- 
tage in airplane assembly, garages or 
where internal surfaces must be viewed. 
The luminaires must be mechanically 
and electrically rugged to withstand 
possible rough handling. Lamps should 
be guarded and of the rough-service 
Guards or other means should 


Luminaires - 


type. 
protect the user from excessive heat. 
All possible precautions should be 
taken to prevent electrical shock to the 
user. Care should be taken to avoid 
direct glare resulting from misplace- 
ment or misaiming of portable lumi- 
naires, 

4.3.4.4—Illumination of Difficult See- 
ing Tasks — The following chart has 
been developed to serve as a guide in 
applying the proper luminaire types 
to tasks with various characteristics. 
The actual problem may involve more 
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than one seeing task and therefore 
combined lighting techniques are re- 
quired. 

4.3.4.5—Classification of Visual Tasks 
and Lighting Techniques—Visual tasks 
are unlimited in number but can be 
classified aceording to certain common 
characteristics. The detail to be seen 
in each group can be emphasized by an 
application of certain lighting funda- 
mentals. Table IV classifies tasks ac- 
cording to their physical and light con- 
trolling characteristics and suggests 
lighting techniques for good visual 
perception. 

It should be noted when using this 
table that the classification of visual 
tasks is based on the prime and funda- 
mental visual task characteristics and 
not on the general application. For 
example, on a drill press the visuai 
task would be the discernment of a 
punch mark on metal. This could be 
specular detail with a diffuse, dark 
background, classification A-3(b) in 
the table. Luminaire types S-IT or 
S-III are recommended. S-II on an 
adjustable arm-bracket is a practical 
recommendation due to space limita- 
tions. 
43.4.6—Special Effects and Tech- 
niques 
4.3.4.6.1—Color—(a) Color as a part 
of the seeing task can be very effec- 


tively used to improve contrast. While 


Figure 19. Strain gauge area, 13 by 25 feet with 10-foot G-inch ceiling height 

utilizes general lighting of standard cool white fluorescent lamps in 2-lamp, 40- 

watt reflectors mounted 9 feet above floor in continuous rows on 7-foot centers 

to achieve 60 footcandles. Supplementary lighting consists of 2-lamp, 40-watt 

reflectors adjusted in height to approximately two feet above tables. Average 
illumination is 150 footcandles. 


black and white are the most desirable 
combinations for such continual tasks 
as the reading of a book, it has been 
found that certain color combinations 
have a greater attention value. It has 
been shown that black on yellow is 
most legible and the next combinations 
in order of preference are green on 


white, red on white, blue on white, 
white on blue, and finally biack on 
white. 

(b) The color of light can be used to 
increase contrast by either intensifying 
or subduing certain colors inherent in 
the seeing task. To intensify a color 
the light souree should be strong in 


Sinn 


Pigure 21. Dispensary uses standard cool white fluorescent 

lamps in 2-lamp, 40-watt troughs, recessed in continuous 

rows, 3 feet on centers, in 9-foot high ceiling. Illumination 
is 80 footcandles. 


Figure 20. Cafeteria has 2-lamp, 40-watt troffers, 8 x 10 

feet on centers recessed in 8-foot high ceiling. Standard 

cool white fluorescent lamps provide 25 footcandles. Addi- 
tional illumination is supplied over serving areas. 
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this color and to subdue a color the 
source should have relatively low out- 
put in the particular color. For ex- 
ample, it has been found that chromium 
plating imperfections over nickel plat- 


ing ean be emphasized by using a 


bluish color of light such as the day- 
light fluorescent lamp. 

4.3.4.6.2—Three ob jects 
are seen in their apparent shapes be- 
eause of the shadows and highlights 


dimensional 


ponents of light. This directional effect 
is particularly useful in emphasizing 
texture and defects on uneven surfaces. 
4.3.4.6.3—Silhouette is an effective 
means of checking contour with a 


resulting from certain directional com- 


TABLE IV.—Classification of Visual Tasks and Lighting Techniques. 


Classification of Visual Task 
“General Characteristics | 
A. Opaque Materials 
1. Diffuse detail & background 
a. Unbroken surface 


b. Broken surface 


Specular detail & background 
a. Unbroken surface Dent 


face 


Scratch 
punch 


b. Broken surface 


. t lar coat ver 
c. Specular coating ove 


specular background 


Combined specular & diffuse 

surfaces 

a. Specular detail on diffuse Shiny 
light background on 


ar detail on diffuse Pun 


background 


Spec 
dark 

ec. Diffuse detail on specular 

light ckground scale 

d. Diffuse detail on specular 
dark background 


B. Translucent Materials 
1. With diffuse surface 

plastic 

fabrics 


With specular surface 


Plast 


C. Transparent Materials 
Clear material with specular 


surface 


D. Transparent over Opaque 
Materials 
1 Transparent material over 
diffuse background 


Varnished desk top 


Transparent material over Glass 


specular background 
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Description _ 


Newspaper proof reading 


Seratch on unglazed tile = 


warps 


scribe 
marks 


Inspection of finish plating 
over under plating 


ink or pencil 
dull paper 


h or scribe 


dull metal 


Graduations on a steel 


Wax marks on auto body 


Frosted or etched glass or 
light weight 
hosiery 


Seratch on opal glass or 


Instrument panel 


mirror 


PART I— FLAT SURFACES 


standard template. 


Illumination be- 








a Lighting Technique 


| Daminaire ainaire ype | Locate Luminaire 





High visibility with comfort | S-III or S-II 


‘To emp hasize surface break | 
Emphasize unevenness 


uneven sur 


Create contrast of cut SIlr 


against specular surface 


engraving 
‘ or 
S-IV or V when 
not practical to 
| orient task 


To show up uncovered 
spots source selected to 
create maximum 

color contrast be 


tween two coatings 


To produce maximum con S-III or S-IV 
trast without reflected 


glare from shiny markings 


marks 


To create bright reflection “S-Il or #-111 


from detail 


marks on 


To create a uniform, low 8-1V or 8-III 
brightness reflection from 
specular background 

To produce high bright S-IlIl or 8-II 
ness of detail against 

dark background 


Maximum visibility of 
surface detail 
Maximum visibility of r 


detail within material S-IlI or 8-IV 


Maximum visibility of ops 
surface detail 


Maximum visibility of 
detail within material S-Ill or S-IV 
To produce visibility of 
detaiis within material 
such as bubbles & details 
on surface such as 
scratches 


8-V and S-I 


Maximum visibility of 
seale & pointer without 
reflected glare 

Maximum visibility of 2 
detail on or in transparent 
coating or on diffuse 
background 

Emphasis of uneven 
surface 


Maximum visibility of ‘4 
detail on or in transparent 
material 


Maximum visibility of 
detail on specular back 
ground 


S-IV with color of 


To prevent direct glare & 
shadows 
| To direct light obliquely to 
surface 
So that image of source & 
pattern is reflected to eye 


“Bo detail appears “bright c 
against a dark background 


So that image of source is 
reflected to eye & break 
appears dark 

“For reflection of source 
image toward the eye 


So direction of reflected 
light does not coincide with 
angle of view 

So direction of reflected 
light from detail coincides 
with angle of view 

So reflected image of source 
coincides with angle of 
view 

So direction of reflected 
light does not coincide with 
angle of view 


Treat as opaque, diffuse surface—See A-1 
Trans-illuminate behind material with S-II, 
Treat as opaque, specular “surface—See A-2 


Trans-illuminate behind material with 8-11, 


Transparent material should 
move in front of Type S-V, 
then in front of black back- 
ground with Type 8-I di- 
rected obliquely. Type 8-I 
should be directed to pre- 
vent reflected glare. 


So reflection of source does 
not coincide with angle of 
view 


“| "Se that image of source & 


pattern is reflected to the 

eye , 

“So reflection of source does 
not coincide with angle of 
view. Mirror should reflect 
a black background 

“Bo that image of source & 
pattern is reflected to the 
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PART II — THREE DIMENSIONAL OBJECTS 





Clacsification of Visual Task | 


Bxample 


Lighting Technique 





General Characteristics | 


Description 


| Lighting Requirements Luminaire Type | 
| 


Locate Luminaire 





A. Opaque Materials 
1. Diffuse detail & background 


et: ‘Specular detail & background 
a. Detail on the surface 
| 


b. Detail in the surface 


Se moun 
3. Combination specular & ing 
diffuse 
a. Specular detail on diffuse 
background 
| 
| 


b. Diffuse detail on specular 
background 


Transl {> "=" “= 





1. Diffuse surface 





Specular surface 





C. Transparent Materiais 
Clear material with specular 
surface 


Bottles 


hind the template will show brightness 
where there is a difference between the 
contour of the standard and the object 
to be checked. 


4.3.4.6.4—Fluorescence under ultra- 
violet radiation is often useful in cre- 
ating contrast Surface flaws in metal 
and non-porous plastic and ceramic 
parts can be detected by the use of 
fluorescent materials. 

4.3.4.6.5—Polarized The 
detection of internal strains in glass, 
mounted lenses, lamp bulbs, radio 
tubes, transparent plastics, ete. may 
be facilitated by transmitted polarized 
light. The nonuniform spectral trans- 
mittance of strained areas causes the 
formation of color fringes that are 


illumination 


| Dirt on a casting or blow 
holes in a casting 


Dent on silverware 

| “Inspection of finish plating 
over under plating 

| Seratch on a watch case 


Coal picking 


Scribe mark on casting 


Micrometer scale 


Lamp shade 


Glass enclosing globe 


glassware 
or filled with clear liquid 


| 


& poor contrast 


S-I 


S-III or S-II as a 
black light source 

when object has a 
fluorescent coating 


To emphasize surface 

unevenness | 
“To show “ap areas not 
properly plated 


break 


| To make coal glitter in 
| contrast to dull impurities 


To create luminous back 
ground against which 
scale markings can be | 
seen in high contrast 


| 


To show imperfections i 
material 

To emphasize surface 
irregularities 

To check homogeniety 


| 


To emphasize surface 
irregularities 


empty | 


To emphasize cracks, chips SIV or S-V 


& foreign particles 


visible to an inspector. With trans- 
parent models of structures and ma- 
chine parts, it is possible to analyze 
strains under operating conditions. 

4.3.4.6.6—Minute details and high pre- 
cision — Careful inspection of very 
small objects may be greatly simplified 
by viewing through magnified images. 
For production work the magnified 
image may be projected on a screen. 
Because the projected silhouette is 
many times the actual size of the ob- 
ject, any irregular shapes or improper 
spacings can be detected readily. 
Similar devices are employed for the 
inspection of machine parts where ac- 
dimensions and contours are 
One typical device now in 


curate 
essential. 
common use projects an enlarged sil- 


To emphasize detail with | 8 


8-V 
~~) SIV plus proper 
| color 


To emphasize surface woe 


8-II 


“S-IIl 


“SIV 


8-I 


To prevent direct glare & 
shadows 


III or S-IT 


or 


In relation to task to em- 
phasize detail by means of 
highlight & shadow — 


ee : 


To direct ultra-violet radia- 
tion to all points to be 
checked 


To reflect image of source 
| to eye Re ee 
To reflect image of source 
to eye Ce 
| To reflect image of source 


_| © eye 


a 


To prevent direct glare 
“Tn relation to task for best 
visibility. Adjustable 
equipment often helpful 


Overhead to reflect image 
of source to eye 


oy, 


With axis normal to axis of 
micrometer 


Behind or within for trans- 
| illumination 


| “Overhead to reflect image 
| of source to eye 


Behind or within for trans- 
illumination 2 


To be directed obliquely to 
objects ¥. 
|"Behind for trans-illumina- 
| tion. Motion of objects is 
| helpful 


houette of the teeth on a profile chart. 
The meshing of these production gears 
with a perfectly cut standard is ex- 
amined on the chart. 
4.3.4.6.7—Moving parts—It is some- 
times necessary to inspect and study 
moving parts while they are operat- 
ing. This can be done with strobo- 
scopic illumination which can be ad- 
justed to “stop” or “slow up” the mo- 
tion of constant speed rotating and 
reciprocating machinery. Stroboseopic 
lamps give flashes of light at con- 
trollable intervals (frequencies). Their 
flashing can be so timed that when the 
flash occurs, an object with rotating or 
reciprocating motion is always in ex- 
actly the same position and appears to 
stand still. 








A draft of this proposed report is now before the American Standards Association for its consider- 
ation and possible development into an approved American Standard. 
reprints of the proposed revision as published here will not be available. 


Pending such approval, 
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Guard, in shadow at left, can easily see intruder although he himself is unable to be observed. 


Area Protection Lighting for Industry 


Probably as much as seventy per cent of all sabotage — whether by alien agents, strikers or 
carelessness — is attempted during the hours of darkness. The reason is obvious. Darkness 
favors the intruder and hampers the guard. To aid in the design of effective protective lighting 
systems, the |.£.S. Committee on Protective Lighting has prepared the following recommenda- 
tions, based on studies undertaken for the forthcoming revision of the 1.E.S. Lighting Handbook. 


Area Protection Lighting for Industry 


ROTECTIVE lighting is intended to facili- 
Piste the nighttime policing of industrial and 

other properties. It may also reduce fire risk. 
Illumination for outdoor work at night is in addi- 
tion to that provided for protection. 

Two basic systems or a combination of both may 
be used to provide a practical and effective solu- 
tion. The first method is to light the boundaries 
and approaches. The second method is to light the 
area and structures within the general boundaries 
of the property. 

Searchlights operated by guards should be em- 
ployed with either system to permit supplementary 
illumination of areas temporarily under suspicion. 

Protective lighting, to be effective, should: 

1. Discourage or deter attempts at entry by in- 


truders. Proper illumination may lead a potential 


Isolated fenced boundary using Type I 
streetlighting type luminaire (left). 
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intruder to believe detection inevitable. However, 
lighting should not be used alone. It should be 
employed with other measures such as fixed or 
patrolling guards, fences, alarms, etc. 

2. Make detection certain should entry be ef- 


fected. 

3. Avoid glare that handicaps the guards. Glare 
directed at the intruder, if not in violation of the 
above, is effective in annoying the intruder and 
preventing the discovery of the guard. 

4. Provide complete reliability. Failure of a 
single lamp should not leave a dark spot vulnerable 


to entry. 

5. Provide special treatment for such situations 
as railroad sidings, alleys, roofs of butting build- 
ings, wooded or water approaches, entrances and 
exits. 

6. Provide adequate illumination. The amount 
of light required depends upon the accessibility 
and vulnerability of the property. 


Protective Lighting Equipment 
Protective lighting employs the conventional 


types of street lighting luminaires, floodlights and 
reflectorized lamps, together with Fresnel lens lan- 


Isolated fenced boundary using Fresnel type luminaire 
in glare projection technique. 


(Above) Two views showing isolated fenced bound- 

ary using Type II streetlighting type luminaires. 

(Left and below) Area lighting within plant by 
streetlighting type luminaires. 








~ 


terns and searchlights. The choice in type of equip- 
ment depends upon the pattern of light required, 
considerations of glare, convenience in servicing, 
and the mechanical construction. The permissible 
locations of the equipment to insure freedom from 
malicious damage frequently indicates the type of 
luminaire best suited to conditions. 


Street Lighting Luminaires 
Enclosed and open types of suspension street 
lighting luminaires find application in protective 
lighting in both the symmetrical and asymmetrical 
distributions, and operated from series and mul- 
tiple circuits. References to streetlighting lumi- 
** American 
Standard Practice for Street and Highway Light- 
Ing 


naires herein is in accordance with the 


classifications. 


OGSERVATION TOWER WITH SEARCHLIGHT 


F tay 
STREETLIGHT Cx8=D TYPE], <P> TVPET, GDM M1, \+ TEN ~Q- 


FLOOOLIGHT 7wre —<4——. 1wE-S—— 


FRESNEL LENS 7s 


W00D OR STEEL POLE *@ 


s 
” 


‘ 





~ 





TABLE I.—Current Recommended Practice for 
Protective Lighting. 


Average 

Location Pootcandles* 
Boundaries 

Glare projection technique (isolated) ... : 

General lighting technique (non-isolated) ... 
Entrances 

Active (Pedestrian and/or conveyance) . - 2.0 

Inactive (Normally locked, infrequently used) .... 
Vital locations or structures eumecsse 
Building surrounds 
Active shipping area surrounds 
General inactive aTeas ..........0cc . 


15 vertical 
2 


* Horizontal unless otherwise noted. 
**Should not fall below this value at any point 





Floodlights 

Floodlights are used for emphasizing definite 
areas or where it is desired to locate the lighting 
unit in an inaccessible location, and project the 
light to the critical area. The floodlight may also 
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Typical plant layout using various types of protective lighting equipment. 


Area Protection Lighting for Industry 
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be used for fence lighting, or general area lighting. 
Reflectorized lamps may be used for such appli- 
eations as small areas, irregular spaces and local 


lighting. 


TYPICAL EQUIPMENT FOR 


Floodlights are commonly operated from a mul- 
tiple circuit. An isolating transformer may be used 
for operating floodlights from a series circuit, if 
circumstances make this necessary. 


PROTECTIVE LIGHTING 





LUPTINAIRE 


TYPE 


PHOTOITETRIG 
DESIGNATION 


OPEN or 
ENCLOSED 


TYPICAL DISTRIBUTION CHARACTERISTICS 





VERTICAL 


LATERAL 





STREETLIGHT 


I 


TWO -WAY 


FOUR-WAY 


ENCLOSED 


J, LOOES PARALLEL 


4 PARALLEL LOOES AT GO" 





STREETLIGHT 


NARROW 
ASYPIPIETRIC 


FOUR -W/AY 


ENCLOSED 


; ZAR ir 20" 0 307 





STREETLIGNT 


PIE DIVIT WOE 
ASYMMETRIC 


ENCLOSED 





STREETLIGHT 


ENCLOSED 





SYPIPIETRIC 





REFLECTOR 


ASVPIFTE TRIC 
On 


SvMPIE TRIG 








FRESNEL LENS 


ASYIIFIETRIC 


ENCLOSED 





SEARCHLIGHT 


EXTREMELY 
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Table II — Typical Boundary Lighting Applications 


Application 


Fresnel 
Streetlight I or IT 


Isolated Fenced Boundaries 


Non-Isolated Fenced Boundaries 
Floodlight 3 or 4 


Floodlight 5 
Streetlight I, If or III 


Boundaries Formed by Buildings 


Streetlight V 
Floodlight 5 


Active Pedestrian Entrance 


Floodlight 5 


Inactive Conveyance Entrance 


Streetlight I, II or III 


Water Fronts Floodlights 3 or 5 


Luminaire Type & Class 


Streetlight I, II or III 


Minimum 
Mounting 
Height 

(feet) 


Luminaire Location 
Feet inside Boundary 


10-15 16-20 
10-15 


10-15 
20-30 
2 per location 


350-400 


150-175 
150-175 


1 per loeation on building 
bracket on building 
20-25 


25-30 


2 separate locations 
2 separate locations 
2 separate locations 25-30 

10 or less 25 150-175 


2 per location 50 200-250 


(Location of waterfront units shall be such that no appreciable shadow shall be thrown on the water by sea-wall or 
bank. Coast Guard officials shall be consulted for approval of any proposed lighting adjacent to navigable waters.) 


*Caleulations based on 300-watt lamps. Other sizes and corresponding spacing may provide an equally good or better 


installation. 


**Luminaires at constantly attended entrances may be mounted at or even outside the boundaries. 


The classification of floodlights used in this chap 
ter is that established by the LE.S. and NEMA. 


Fresnel Lanterns 


The Fresnel lens lantern as used in protective 
lighting is a half cylindrical lens delivering a nar- 
row fan of light through a horizontal angle of 
180 degrees, and a vertical angle of 15 to 30 de- 
grees. It is used primarily to illuminate the ap- 
proaches to a property, by directing the light out- 
ward to illuminate the approaches and inflict glare 
on the would-be intruder while affording the guard 
comparative concealment in darkness. Its applica- 
tion is limited to locations where the glare will not 
be a source of disturbance to others 


Searchlights 


Searchlights used for protective lighting are usu- 
ally of the incandescent type because these require 
a minimum of attention and are easily operated 
and dependable. Searchlights are rated in diameter 
of reflector and lamp wattage, and for protective 
lighting service fall within the range of 12” to 24” 
and 250 to 3000 watts. In protective lighting the 
pilot house control finds greatest application as the 
searchlight may be located on the roof of the guard 
house and the maneuvering controls carried down 
into the guard room. Searchlights installed in this 
manner permit the guard to investigate suspicious 
actions and explore unlighted areas periodically. 
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Relighting a Factory 


To Present-Day Standards 


Outside view shows difference between relighted first floor and the second floor which is yet to be done 


HE LIGHTING program of the Metals and 
[contro Corporation plant in Attleboro, 

Mass., was started in May 1950 with two ob- 
jectives in mind: 


1. To bring lighting in the factory up to present day 
standards both in quality and quantity 
2. To standardize on a luminaire and general layout that 


Author: Material Engineer, Spencer Thermostat Division, Metals & 
Controls Corp., Attleboro, Mass 





By G. E. PIEPER 


would be flexible enough to be increased at a later date 


without too much work. 


The first objective was accomplished by using a 
luminaire originally designed for school and office 
lighting. The unit gives about 40 per cent upward 
component of light and 60 per cent downward com- 
ponent. The bottom is louvered to give maximum 
shielding which is necessary whenever an intensity 
above 35 footeandles is used. In many cases the 


Production area (left) has not yet been relighted. Typical 

production area (below) after relighting, uses light fin- 

ishes throughout and equipment chosen to provide con- 

siderable upward light and shielding of lamps. Ceiling is 

white; walls, light green; machines light green. Iilumina- 
tion level is approximately 75 footcandles. 





seeing task is moderately severe as, for example, 
Most 


products, when completely assembled are no more 


when screw sizes of 4-56 and 2-64 are used 


than 1% inches in diameter 

The second objective was accomplished by in- 
stalling rows of luminaires either 5 feet or 7 feet 
apart, depending on the department and existing 
conditions Where 
needed, a space of 4 feet was left between units for 


continuous rows were not 
further expansion 

The minimum intensity of any department is 35 
footeandles maintained. The maximum is 75 foot- 
candles maintained 

The luminaires were hung on adjustable hanger 
channel. This was used so that hangers could be 
hung from ‘‘I’’ beams usually 7 feet apart, but in 
some cases as much as 12 feet apart. By using ad- 
justable channel, the rows were straighter and it 
was possible to avoid overhead piping by moving 
would not be 


a hanger, something that possible 


with individual hangers 


In this section of the welding department, 

75 footcandles illumination and light fin- 

ishes throughout the room improve seeing 

conditions for efficient high quality work. 
Note effect of upward light. 


The ceiling and all overhead piping were painted 
white. Overhead pipes, contrary to expectation, do 
not appear objectionable, and the general effect is 
that of a spacious room. The ceiling is up where it 
belongs and not down at the fixture level. 

The old type and the new type of installation 
are shown on the previous page. The light intensi- 
ties in the photographs are approximately the same 
on the working plane; the major change is the 
quality. 

The photos below show a lighting installation for 
a department other than the one shown here which 
is only temporarily occupying this space. The two 
long lines of luminaires will shed light over the 
two rows of tool-makers’ benches set 90 degrees 
from the direction of the units. The aisle will be 
wider and some temporary wiring will be removed. 

In all, there are more than 1000 of these lumi- 
naires being used in production areas, and the re- 
sults have been very satisfactory. The lamp used 


is standard cool white. 


Temporary set-ups while permanent location of this department is being relighted in a similar manner. 
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Left to right, A-H1, J-Hl, E-H1 and A-H12. Across bottom, A-H9. 


Which Mercury Lamp is Best ? 


EW ADDITIONS to the mercury line and 
N new developments in existing lamps have 


made it necessary to reappraise the various 
mereury sources for industrial lighting. Recent 
developments in these sources, including color cor- 
rection and high efficiency, now permit their use in 
installations where previously filament and fluores- 
cent sources only, were practicable 


A-H1 


The A-H1, introduced in 1934, has been the 
most widely used mercury lamp for industrial 
lighting. The open aluminum type of luminaire 
and the enclosed heavy duty in wide, medium or 
spread distributions, and the 400-watt dome have 
been widely used for its application. In locations 
where the atmosphere contains large amounts of 
smoke or dirt, the enclosed type is usually appli- 
cable. The dome is usually used for low mounting 
heights. The dome has a glass diffusing ring to 
shield the bright are from most viewing positions. 
Past practice has been to use 750-watt filament 
lamps in alternate fixtures in an installation to 
provide color correction. Current practice is to 
install mercury and filament lamps in an equal 
wattage basis. In some cases filament lamps have 
been used only to provide low levels of illumina- 
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Which Mercury Lamp is Best 


By W. S. TILL and J. R. JONES 


No one lamp is best for all applications. Lamp 
choice should be based on an analysis of each 
specific application. 


tion, while the mercury lamps are warming up, 
or are omitted completely. Compared to filament 
lamps the A-H1 is a highly efficient light source 
producing almost twice as many lumens per watt 
as the 750-watt incandescent lamp. This is low 
compared to newer mercury lamps, but for several 
years the A-H1 was the most economical source for 
many applications. Recent improvements in exist- 
ing lamps and some newer mercury sources indi- 
cate that other mercury lamps, the E-H1 and the 
A-H12 especially, will be used more in the future 
than the A-H1. 


E-H1 


The E-H1, @ quartz are tube lamp developed 
within the last ten years, is one of the new lamps 
that will replace the A-H1 is many lighting in- 
stallations. 

Although the E-H1 was developed primarily as 
a lamp for street lighting, it is the 400-watt source 
of the future. It is superior to the older A-H1 in 
many respects, producing a third more light with 
the same wattage and is better adapted to control, 
as in a narrow beam reflector. The starting and 
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SPECTRAL DISTRIBUTION 


RELATIVE ENERGY 


WAVELENGTH IN ANGSTROM UNITS 


restriking time is only four minutes compared to 
seven for the A-H1, hence the delay caused by tem- 


porary power failure is appreciably shorter. The 


E-H1 can burn in any position, whereas the A-H1 
is generally restricted to vertical burning 

From an economy standpoint, the high efficiency 
of the E-H1 makes it definitely superior to any 
other 400-watt lamp For 
heights from 18 to about 35 feet, the E-H1 is more 


mereury mounting 
economical than any other light source available 
lighting At 


heights, one of the higher wattage sources is more 


for industrial higher mounting 
economical 

Existing 400-watt mercury lighting equipment 
was designed originally for the A-H1; however, 
most reflectors are equally suitable for the E-H1 
The effect on the distribution curve, of substituting 
the E-I11 for the A-H1 
although the 
Only with the 400-watt dome does it 
With this 


candlepower is almost 


is small for most fixtures, 
maximum candlepower is slightly 
greater 
change the distribution appreciably 
luminaire the maximum 


double the candlepower at about 10 degrees off the 


The large black area at the right repre- 
sents the energy emitted by the J-H1 in 
the red region. 


axis of the beam. This would mean that the foot- 
candles directly under the luminaire would be al- 
most double the footcandles a few feet away. Also, 
the diffusing ring that is now located in such a 
position as to provide shielding for the are of the 
A-H1 would have to be set further up into the 
neck of the reflector to shield the E-H1 properly 
This minor modification is necessary because both 
the light center length and the are length of the 
E-H1 are shorter than for the A-H1 


The New J-H1 


One of the most interesting new developments in 
mercury lamps is the 400-watt J-H1 color-corrected 
lamp. A practical improvement in the color of 
mereury light is produced with little sacrifice in 
efficiency 

By means of an unusual phosphor coating on the 
J-H1 bulb wall, red light ordinarily lacking in 
mereury lamps is produced and blended with the 
light of the are stream, making ‘‘white’’ light that 
is far superior to the standard bluish mercury 


light. High efficiency is possible because the phos- 


TABLE I. 


Lamp Watts 
Initial Lumens 
Lumens per Watt 


Rated Average Life 


Warmup Time 
Restriking T 
Are Length 
Obver-all Lenet? 


Are Tube Mat 


Pr 


Which Mercury Lamp is Best 


Till Jone s 


A-H12 A-H9 
1000 3000 
57,000 120,000 
52% 38 
4.000 Hrs 6,000 Hrs.* 
10,000 Hrs* 
4 Min 7 Min 
6 Min 8 Min 
5” 4a” 
14” 54%” 
Quartz Quartz Glass 
Any y Any 
$30.00 0 $48.00 
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Replacing A-H1 with J-H1 (above) raises the illumination 
level and provides color correction. Note glass diffusing 
ring has been removed. (Right) the new J-H1. 


phor converts into visible red light the ordinarily 


wasted invisible ultraviolet energy, which consti- 
tutes over 50 per cent of total lamp energy up 
through the visible region. The isothermal bulb 
shape was carefully chosen to keep the phosphor at 
the best operating temperature. 

The JH-1 has a tentative initial rating of 18,000 
lumens, which compares with 20,000 for the 400- 
watt E-H1 and 15,000 for the 400-watt A-H1 

The history of new lamp developments shows 
that lamp prices decrease and lamp life increases 
for almost all lamps. If the J-H1 follows this 
trend it will generally be a more economical lamp 
to use than the filament lamp for industrial appli- 
cation. Even at its present life and price it com- 
pares favorably in high narrow rooms if power 


costs are high. 


400 WATT E-Hi MERCURY LAMP 
HEAVY DUTY ENCLOSED 


The E-H1 (left) produces similar, but slightly more concentrating, distributions than the A-H1 lamp. 


400 WATT J-H!I MERCURY LAMP 
HEAVY DUTY ENCLOSED 
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J HI COLOR CORRECTED MERCURY VAPOR LAMP 


TABLE II.—Luminaire Mounting Data—J-H1. 


ting Height Maximum Spacing 
18 Feet 1.0 X Mounting Height 








400-Watt Dome 

High Bay 
Spread 
Medium 
Concentrating 


1.1 X Mounting Height 
9 X Mounting Height 
Mounting Height 


18 Feet 
22 Feet 


28 Feet a x 


Luminaires with spread distribution are recom 
mended where the mounting height is limited or 
where high levels of illumination are required on 
vertical surfaces. More light is projected to the 
wall surfaces so coefficients of utilization are low in 
high narrow rooms. The medium spread luminaire 
is very efficient with this lamp and should receive 
wider use than either spread or concentrating dis 
tributions. The concentrating distribution should 


be used only in high narrow areas 


1000 WATT A-Hi2 MERCURY LAMP 
wi 
OPEN ALUMINUM EQUIPMENT 


s & 8 aah 


J-H1 (center) 


distribution curves with high-bay luminaires. A-H12 (right) distribution curve in high-bay luminaire. 
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The A-H9 (above) is the most economical lamp to use in 
areas that are wide with respect to mounting height if 
the power cost is under 14, cents per kilowatt hour. The 
A-H12 (right) is the most economical lamp to use in areas 
that are high and narrow regardless of power cost. Insert 
shows a high-bay luminaire for the A-H12. 


Compared to fluorescent lamps, the J-H1 is more 
economical only in high narrow rooms. This advan- 
tage is possible because a more concentrating dis- 
tribution can be produced with this lamp than with 
the fluorescent lamp 

The J-H1 can be substituted for the A-H1 in 
most installations. In a high-bay luminaire the 
change increases the beam spread considerably 
When the J-H1 is installed in the 400-watt dome 
the diffusing ring should be removed because the 
extremely bright are is no longer visible, although 
the total candlepower at angles near 45° is in- 

reased due to the larger size of the source. Remov- 
ing the ring also increased the efficiency of the 
luminaire six to seven per cent. Because of the high 
lumen output the minimum luminaire mounting 
height as with all lamps emitting 15,000 to 20,000 
lumens, should be about 18 feet, although some in- 
lower mounting 


stallations are satisfactory at 


heights 


The 1000-Watt AH-12 


The A-H12, rated at 57,000 lumens and 4000 
hours average life, is the most economical mercury 


lamp available for most general industrial lighting 


applications. (See Table III.) High efficiency, long 
life and high light output from a single unit are the 
most important lamp characteristics that tend to 
lower lighting cost. The A-H12 has all these fea- 
The size and shape lend the lamp to use in 
fixtures that provide good shielding from all direc- 


tures 


tions, so from the standpoint of lighting quality it 
is comparable with or better than many other mer- 


Which Mercury Lamp is Best 


Till-Jones 


eury lamps. Luminaires for the A-H12 can be de- 
signed to provide a reasonable degree of control 
of the light. Thus it is in high narrow rooms that 
this lamp excels all others, regardless of the power 
rate or the burning hours per year. 

Being a relatively new light source, only a few 
luminaires have been designed specially for the 
A-H12. 
light center length as a 750-, 1000-, or 1500-watt 
PS-52 incandescent lamp and can be used in some 


However, it has approximately the same 


fixtures designed for these sources. 


The 3000-Watt A-H9 


When the area to be lighted is very large, it is 
more economical to use a few high-wattage sources 
than a larger number of lower-wattage sources. For 
this reason the A-H9 has been widely used and 
has served economically. Its high lumen output 
(120,000 lumens) and long life (up to 10,000 hours 
average) are its greatest assets. 

Because of its high brightness and high candle- 
power this lamp is recommended for use at mount- 
The A-H9 is the 
most economical lamp to use in areas that are wide 
with respect to the mounting height if the cost of 


ing heights that exceed forty feet 


power is low. Since this is a large source (48” are 
length), it is not well adapted to producing narrow 
beams of light. Its widespread distribution pro- 
jects a considerable amount of light on the walls 
in high narrow rooms. This characteristic and its 
low efficiency (38 lumens per watt including bal- 
last), compared to some other high wattage mer- 
cury lamps, limit the economic use of the lamp to 
large areas where power costs are low. 
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TABLE III.—Cost Comparisons.’ 
Based on 4500 Hours’ Burning Per Year. 


8.01 per EWE 





At Mounting Heights Over 40 Ft. 
Lamp Luminaire 


100 104 
100 100 


100 
120 


100 
111 


A-H12 
A-H9 


Open Al. High Bay .. 
SKW Hg. High Bay . 





*The most economical lamp and luminaire is rated as 100 (%) 
cal c i for that room shape and power cost 
has been omitted. 





Cost of Lighting 

Lighting economy is dependent upon many fac- 
tors, factors which make one light source desirable 
under certain circumstances, undesirable in other 
cases. Power cost, lamp replacement cost, hours of 
use per year, and the size and shape of the area to 
be lighted, vary from one installation to another. 
In making any cost study, it is imperative that 
these variables be properly evaluated. Cost studies 
are valuable when properly made, but misleading 
when based on improper data. Lighting cost data 
should include allowances for fixed cost (insurance, 
taxes, interest and amortization of investment) and 
operating charges. The operating charges consist 
of expenses for power, new lamps to replace burn- 
outs, and labor charges for cleaning the luminaires 
and for replacing the burned out lamps. The labor 
costs for cleaning and replacing lamps vary con- 
siderably but are usually relatively small. These 
labor charges were not considered in computing the 


$.015 per KW 
i a 


100 
112 


100 
109 


100 
125 


100 
135 


100 
104 


100 
107 


100 100 
130 120 


Cost of the other combination is expressed as a percentage of the most 
The cost of labor for cleaning luminaires and for replacing burned out lamps 


cost data, or in the remarks that accompany the 
discussion of each lamp. 

While Table III should not be used dogmatically 
to choose the lamp or luminaire for a specific in- 
stallation, it does present relative cost data that 
were carefully calculated. Considerable effort was 
made in the determination of fixed costs to avoid 
giving any lamp an unfair advantage. 

The addition of labor charges for replacing 
burned out lamps would tend to favor the long-life, 
high-lumen-output lamps. The inclusion of these 
labor charges may eliminate the 40-watt fluorescent 
lamp from consideration in areas where lamps are 
costly to replace. Large amounts of dust, dirt, 
fumes, or smoke in an area may make it unwise to 
use open equipment. The maintenance factors used 
in the calculations were for medium conditions. In 
installations where the lighting equipment will 
collect dirt readily, open type luminaires lose their 
efficiency much more quickly than enclosed lumi- 
naires. 





Reflector Floods Used in 
Warehouse 


Reflector floods in one, two and three-lamp 
clusters supply seven footcandles of the Hanson 
Storage Co., Wise. The lamps 
mounted at an angle are 300-watt reflector 
floodlights and those mounted straight are 150- 
watt reflector floods. Luminaires are spaced at 
approximately 10 feet and at a ceiling height 
of 22 feet. Lighting for each bay is individually 
controlled. Walls are of cement block, the floor 
is cement and the ceiling is light gray. 


Milwaukee, 


may 1951 





in Lighting, for Human Comfort 


Figure 2 (right). Troffer type lumi 

naires are used for high levels of illu 

mination with maximum shielding 

Light floors reflect light to the ceiling 

to minimize contrast and improve 
brightness ratios 


Figure 3 (below left). In clean produc 
tion areas where high precision work is 
being conducted, brightness engineering 
is a necessity. Good shielding and 
brightness control is obtained in this 
installation where 30-40 per cent of the 
light is distributed uniformly over the 
ceiling 


Figure 4 (below right). Well-shielded 

luminaires with 10-20 per cent upward 

light can provide excellent seeing con 

ditions when brightness engineering for 
comfort is satisfied 

















The value of good lighting becomes 
apparent when complete employee 
satisfaction is achieved. This is ac- 
complished when brightness ratios 
throughout shop areas conform to 
industrial recommended practices. 
(See page 234 Illustrated here 
are some modern applications of 
advanced lighting installations for 
production areas 


Figure 1 (left). General illumination 

with luminaires provides three to five 

per cent upward light. Localized light- 

ing supplies high illumination levels for 
critical seeing tasks. 





What are our aims in providing lighting 
for industrial workers? Only one impor- 
tant thing: Clarity of vision at the very 
point of seeing. Lighting must be ade- 
quate and without glare (direct or re- 
flected). Shadows must be minimized 
to reduce contrast and interference with 
the ease of seeing. Our aim must be 


Quality — 


Our Next Step in Industrial Lighting 


HE ROAD to 50-100 footeandle levels in in 
dustrial lighting was traveled, and reached, 
during World War II, thanks to phenomenal 
progress in our lighting tools and the recognition 
of industrialists of its value to production. Seven 
or eight years of experience under these levels have 
convinced us all of their part in improved vision 
and gains in production efficiency 
Now we need quality lighting in our factories 
During the last terrible emergency we overcame 
the limitations of the sources themselves 10 per 
cent light and 90 per cent heat; color quality at a 
sacrifice of 40-95 per cent of the generated white 
light; lamps so bright they must be completely 


shielded or diffused 
industrial lighting development 


We overcame the drag in 
and made the 
words ‘‘lighting’’ and ‘* production’’ synonymous 

Today we are in a new production era. It has 
been described as production for the survival of 
Charles E. Wilson, Director of Defense 


‘*The para- 


America 
Mobilization aptly puts it this way 
mount task of American Industry is to lift Amer 
ica’s production capacity. This must be no sporadic 
effort 


cause it is widely recognized that maintaining and 


It must be a long and continuing one, be 


improving our margin of superiority in production 
is our only road to survival **Our factories 
must build up or utilize existing facilities to pro 
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duce more pieces faster in the most economic way 
possible 

Production means not only more per machine, 
per operator, or per hour, but also the reduction 
of wasteful spoilage and costly seconds. In spite 
of high speed automatic machinery, a fast seeing, 
clear thinking workman is the most important pro- 
duction machine in the factory. Eighty per cent of 
the workman’s actions are eye controlled. Every 
employer of craftsmen is an employer of seeing 
he hires not ‘*hands’’ but eyes 
Everything in the plant is fitted to the workman 
bench height, handles, stair treads, air supply 
The lighting too must be fitted to the workman's 


visual requirements 


Comfort and Production 


Since it is now considered axiomatic that good 
light provides improved sight and results in in- 
creased production, it behooves us all to consider 
for every installation just what good light is. Good 
light is that light which provides ease of seeing 
and comfort of vision 

Seeing comfort is achieved when two very im- 


portant factors in lighting are recognized: (1) 


levels of illumination must be proper for a given 


) 


visual task and (2) the brightnesses must be well 


controlled and balanced. Illumination levels for 


industrial tasks have been preseribed elsewhere in 


this issue. These recommendations of modern light- 
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Direct glare is the worst offender in seeing. It robs 
workers of clear, easy seeing and is the cause of slowing 
production, building up the stock pile of spoiled material, 
as well as increasing the toll of industrial accidents. 
Direct glare can be overcome by proper means of shield- 
ing luminaire light sources and preventing light from 
reaching the eyes at normal viewing angles. 


ing practice have so proved their value, they are 
now taken for granted, understood and applied 
wisely in proper quantity for specific seeing tasks. 

No so well understood, however, is brightness 
engineering, a term which specifically relates to 
quality. Our next step, that of quality, is slower in 
coming. But it is the nature of the provision of 
good lighting in almost all phases of the profession. 

Considerable progress has been made since our 
earliest designs of fluorescent luminaires for office 
lighting. We are proud of our progress in this 


direction. Improved luminaire development for 
office lighting applications has shielded the lamps, 
controlled the brightnesses, and provided comfort 
in a high degree 

There is less reason to be proud of the develop- 
ment of fluorescent luminaires for general lighting 
in industrial areas. Isn't it true that many indus- 
trial seeing tasks are just as difficult as those in 
offices, if not more so? How about typesetting, fine 


assembly, close machine work, many inspection 
jobs, examination of cloth, sewing tasks, proofread. 
ing. laboratories, to mention a few. In the office 
given at 25 
What about 


Specified values 


the minimum shielding of lamps is 


with 35° preferred and 45° proposed 


shielding for industrial units? 
allow 13° for crosswise viewing with no limit at all 
set for lengthwise viewing. A more recent specifi- 


cation stipulates 23° crosswise, but still no limit 
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lengthwise. Eggerate type louvers with reasonably 
good shielding are available but seldom used be- 
cause quality seems to be a forgotten factor in the 
language of industrial comfort. 

Apparently unconsidered also, is controlled 
brightness in various zones or angles at which the 
luminaire is viewed. Only occasionally does one 
hear about ‘‘spilling a little light on the overhead 
ceiling’’ in industry. Office louvered luminaires 
are considered to provide comfort of seeing only 
when they supply something of the order of 30 per 
cent upward light with a general preference of 40 
per cent or more. Brightness engineering demands 
a minimum of contrast or brightness ratio for good 
seeing conditions. Some industrial luminaires are 
available with an upward component of light be- 
tween 3 and 4 per cent! Upward light in an amount 
of 10 to 15 per cent would be more in order for 
many critical seeing tasks in industry. 

There has been some hesitancy by industrial 
management to use anything but sturdy and strong 
luminaires. Rightfully so, of course, for factory 
areas with its machinery and mobile maintenance 
equipment require the most sturdy lighting units 
available. Heavy duty channels with detachable 
porcelain enamelled reflectors are almost univer- 
sally used. No argument here either, except that 
improved upward light is in order, at least in an 
amount of not less than 10 per cent to fight over- 
head contrast. 

There is a notable absence of lighting comfort 
in many industrial areas resulting in a sacrifice in 
production output and in the quality of merchan- 
dise produced. Yet the quality of light equals 
quality of product. These areas can and should be 
comfortably lighted. In some instances, where see- 
ing tasks are truly critical these areas warrant 
lighting of even greater comfort quality than office 
areas. It is worthy of much thought and serious 
consideration by all in the lighting profession and 
by manufacturing concerns using lighting. 


Comfort Offenders 


The elements contributing to visual discomfort 


have been expounded elsewhere, and often. So 


prevalent are they in many industrial areas, how- 
ever — perhaps adequately lighted in other re- 
spects — they may bear repeating. 

Direct glare is probably the worst offender, 
whether from natural or artificial lighting. The 
more of it in the worker’s eye, the less he sees. 
When a direct glare source is within 5 degrees of 
the line of vision, as much as 80 per cent of the 
illumination falling on the work may be wasted, 
and even if the angle is 40 degrees of the line of 
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OF STANDARD TYPE INDUSTRIAL LUMINAIRES 


Equipped with Porcelain Enamel Reflectors 
Using Fluorescent Lamps 
TWO 40-WATT LAMPS* THREE 40-WATT LAMPS* 


All Light 3-5% 10-15% | All Light 3-5% 10-15% 
Dows light Up light Up Down Light Up light Up 


CLASSIFICATION 





TWO 85-WATT LAMPS 
All Light 3-5% 10-15% 
Down light Up light Up 





TYPE OF LUMINAIRE 





IA 


1B IC 


ID 


IE 


IF IG IH 





LONGITUDINAL LOUVER 








“4=-ZC OZm OmvOrNn 











LONGITUDINAL LOUVER 





4=-ZC OZm ZmvO0 


OPEN 











Vi VIA 
































* Also available for T-12, 96”, 75-Watt Slimline Lamps. 








SELECTION OF PROPER INDUSTRIAL LUMINAIRES 
With Relation to Severity of Seeing Tasks 





RECOMMENDED PRACTICE 
INDUSTRIAL LIGHTING 


FOOT. 
CANDLES 


PREFERRED 


SATISFACTORY 


ACCEPTABLE 





MOST DIFFICULT SEEING TASKS 
Finest precision work involving finest details— 
Poor contrast—Long periods of time. 


200- 


Mounted ABOVE 





1-1C- 


, 


Iv - IVC - IVF 


eye level 
u-V 





1000 


Mt - HC - HF 


watery Luminaires— Mounted BELOW, eye level 
Vi - VIC - VIF 





VERY DIFFICULT SEEING TASKS 
Precision work involving fine detail—Fair con- 
trast—Long periods of time. 


1B - IE -1H 
IVB - IVE - IVH 


1A - 1D -1G 
IVA - IVD -IVG 


WB - VB 





DIFFICULT AND CRITICAL SEEING TASKS 
Prolonged work involving fine detai! — Mod- 
erate contrast—Long periods of time. 


1B - 1E - 1H 
IVB - IVE - IVH 


1A -1D-1G 
IVA - IVD - IVG 
1B - VB 


( 1-1C-F \y 
IV - IVC - IVF 


HWA-VA 





ORDINARY SEEING TASKS 
Involving moderately fine detail—Normal con- 
trast—Intermediate periods of time. 


NB - VB 


NWA -VA 


(i-V)Tt 
1B - WHE - 1H 
VIB - VIE - VIH 





CASUAL SEEING TASKS 


WA - VIA 


vi 





ROUGH SEEING TASKS 











vi 


Incandescent Lamps 








ample light to ceiling. 





tCeilings, overhead pipes, etc., should be painted white. Seeing tasks and general surroundings should have high reflectances to reflect 
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vision, 42 per cent of the light on the work may be 
wasted 

Reflected glare is a close competitor for the dis 
honor of being the worst offender against good 
lighting practice. It is negative light like direct 


glare only more insidious, especially when it is 


reflected from the detail to be seen. While in many 
cases if may be less of a hindrance to seeing be 
cause of the usually lower brightness, the fact re 


mains that it quite often falls directly in the line 


Continuous rows of fluorescent luminaires mounted on 

close centers provide high levels of illumination for quick 

and easy seeing. Light floors redirect much of the illumi 
nation back to the ceiling, adding to eye comfort. 
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Were it not for the deep natural beams 
painted aluminum, this part of the shop 
might have taken on an atmosphere of 
a dungeon, typical of many work areas 
with dark ceilings. Standard industrial 
luminaires directing light downward 
are used, but are completely shielded 
by the beams. The beams are uniformly 
illuminated to blend into a single ceil- 
ing pattern. 


of vision and, therefore, cannot be always avoided 
by shielding, particularly since it may come from 
below the line of vision rather than from above it. 

Shadow is another adverse factor in the ease of 
seeing, figuring heavily in the annual toll of indus- 
trial accidents. On the one hand, shadows reduce 
the illumination on the work within them, and on 
the other produce undesirable brightness contrast. 


Quality Dlumination 


Ideally, for the most comfortable seeing condi- 


tions, surroundings should be of the same order of 
brightness as the work. This is rarely feasible in 
the work-world, however. In fact it may even be 
desirable to have the work somewhat brighter 
than the surround to claim the inveluntary atten- 
tion of the worker. 

From the normal point of viewing, however, 
ratios of brightness of areas of appreciable size 
should not exceed those established by the pro- 
posed Standard of Industrial Lighting, given on 
page 234 of this issue. These ratios are recom- 
mended as minimums; reductions are generally 
beneficial. 

A lighting system in itself cannot always pro- 
duce quality illumination even though it may be 
the best that can be provided for the job under 
consideration. Other important factors are neces- 
sary to complete accuracy and comfort of vision 
factors we can all watch for in industrial installa- 
tions 

Ceilings painted with a high reflectance white 
matte paint can be recommended, for instance. 
Walls should provide some tinted color to enhance 
the aesthetic sense of all classes of workers. The 
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color best suited for the job may vary with the 
light source used, fluorescent, mercury or incandes- 
cent, and with the effect desired in terms of the 
use of cool or warm colors. Of first importance, 
however, is the use of colors having relatively high 


reflection factors. Obviously walls of 60 per cent 


reflectance are out of order in a foundry but highly 
desirable in an inspection area where small parts 
are being examined. 

By the same reasoning, floors should be as light 
in color as practicable. So should bench tops and 


machinery. 
The Answer for Comfort 
In 1941 we met the demand for more production 
with more light as a logical step for improved see- 
ing. In 1951, we take the next logical step and 
raise the comfort of seeing through improved qual- 
ity. Accomplishing this latter step is a compara 
tively simple matter, requiring but a few minor 
nevertheless are of major 


considerations, which 


importance : 


Ceilings. Avoid dark ceilings paint white Use lumi 
naires with suitable upward light component. 
Walls Avoid dark walls 


may be used. Green colors are conducive to coolness 


a wide choice of hues and tints 


while buffs give a feeling of warmth. 
Immediate Surround. Surfaces adjacent to the task being 
viewed should avoid harsh contrasts includes ma 
chinery and bench tops. 


Floors Avoid Dark Floors. 


floors in many industrial areas show dirt less than dark 


Contrary to opinions light 


floors. 
Glare Eliminate to as great an extent as possible. Use 
well shielded luminaires. Minimize reflected glare with 
proper positioning of luminaires. Diffuse luminaires 
very often desirable. 
Shadows. Avoid harsh shadows which produce bad con 


trasts; directional lighting by proper positioning of 


The use of fluorescent lighting is not 
limited to mounting heights of 10 or 12 
feet. Excellent results are obtained at 
heights of 20 to 30 to 40 feet in large 
factory areas with savings in costs and 
improved comfort of vision comparable 
to that of lower mounting heights. 
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The “grid” system of luminaire spacing is gaining in 

popularity. High levels of illumination are attainable 

with desirable cross reflection of evenly distributed light 

resulting in a notable reduction of shadows at working 

points. Three-dimensional seeing by proper application of 

paint on machinery reduces brightness ratios throughout 
the room. 


light sources important. General distribution of light 


should be uniform. 


With these few simple rules quality of lighting 
may be obtained. The return on whatever small 
amount of additional investment may be involved 
will be overwhelming. Aside from any increases 
n production, reduced errors and spoilages and 
fewer accidents, watch employee reaction in pride 
of better housekeeping, general morale and less 


irritation. 
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Pointers for Proper Maintenance 


Whether fluorescent, incandescent or mezcury, like production 

equipment and tools, an industrial lighting system requires main- 

tenance at regular intervals. Follow these seven steps to help 
keep lighting systems at maximum efficiency. 


Make periodic lightmeter check-ups —— 

All lighting installations show a loss in light output from their initial light level due to lamp 
burn-outs; dirt collection; and other causes such as lamp depreciation, voltage drops, and light 
absorption by dirty walls and floors. 


Lamp outages are readily seen but the other factors cause the slow but steady depreciation not 
easily detected by the human eye which is a poor measuring instrument. Therefore, it is desirable 
that periodic check-ups be made with a lightmeter to determine whether cleaning, painting, and 
voltage inspections are necessary. 


Clean or repaint walls and ceiling regularly 

The color of the walls, ceiling and floor in a plant greatly affects the light output of the lighting 
installation. Dirty or dark walls and ceilings may absorb as much as 80 per cent of the light which 
strikes them. Light colored surfaces, on the other hand, reflect light. Therefore, if walls, floor and 
ceiling are dark in color, it will pay to consider repainting. Those plants with light colored ceilings, 
wall and floors should establish a schedule of cleaning and repainting. 


Establish a regular cleaning schedule 

Dirt and dust are the greatest enemies of the lighting system. They may cut light output by 50 
per cent in a comparatively short time. It becomes important, therefore, that a regular cleaning 
schedule be established for lighting systems. The appropriate and economical time between 
cleanings varies with the rate of dirt accumulation. In some locations cleaning every two weeks is 
necessary. In others, twice a year may be sufficient. Factors in a plant, and lightmeter readings 
will dictate the schedule to be followed. When cleaning, both fixtures and lamps should be 
thoroughly washed, not just wiped with a damp cloth. Supplier of cleaning materials can recom- 
mend a good cleaner for lamps and fixtures. 


Check regularly for burned-out lamps 

Too often lighting systems are installed to provide high levels of illumination necessary for 
precision work. Then, due to faulty maintenance, burned-out lamps are not replaced and the high 
level of illumination falls off markedly. This is poor economy and usually shows itself in increased 
production spoilage, lowered production and increased accidents. Regular checks should be made 


for burned-out lamps and replacements made. eo \ ¢} 


There are two general methods of replacing lamps— individual replacement and group 
replacement. For factories where groups of lamps are burned continuously for any prescribed 
time it will be found that the cost of light will, in general, be cheaper if a group replacement 
schedule is followed. With this method all lamps in an installation are replaced at one time, elimi- 
nating the necessity of bringing in ladders and replacing individual lamps daily as they burn out. 
Ordinarily when about 10 per cent of the lamps burn out the remaining lamps will begin to burn 
out rapidly and those lamps which still burn begin to depreciate or produce less light. At this 
point, all lamps should be replaced; this also provides an economical time to wash the lighting 
fixtures which in reality brings the lighting value back to its initial efficiency. 
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Frequency of Accidents 


BEFORE _PAINTING |_ ERECTION SHOPS 
BEFORE LIGUTING ENTIRE PLANT] 


AFTER LIGHTING, | ERECTION SHOPS 32% Decrease 
BEFORE PAINTING L_ENTIRE PLANT 1647 Decrease 






































AFTER LIGHTING [ERECTION SHOPS}—~ | 16147 Decrease 
AFTER PAINTING LENTIRE PLANT }—~ 12% Decrease 


OVERALL DECREASE 
Erection Shops-— 43Z Entire Plant---26%Z 











Frequency of accidents in a large manufacturing plant is reduced by light and paint. 


Maintain proper voltage 

All lamps, incandescent, fluorescent and mercury, are designed to give rated lumens output at a 
determined voltage. When the line voltage increases or decreases within certain limits, light output 
or lamp life suffers. To get the most economica! operation from incandescent lamps, it is necessary 
to specify lamps designed for the line voltage in the plant. With fluorescent and mercury lamps the 
voltage designation is not necessary since this is controlled by the ballasts. These ballasts have 
voltage ranges and when an installation of either fluorescent or mercury lamps is contemplated the 
ballast rating closest to the voltage measured must be specified. 


Overloading lighting circuits in a plant should always be avoided. Regular voltage checks 
should be made to see that it stays within close limits. If checks show that line voltage varies 
considerably, it will be advisable to install voltage regulating devices 


Keep a stock of equipment parts 

Production may be halted or impaired by a break-down of the lighting system in any part of a 
plant. Therefore, it is important that a plant have on hand a complete stock of lighting parts — 
reflectors, lamps, sockets, ballasts, ete. The quantity of stock items required to keep a lighting 
system in good operating condition will naturally depend upon the number of luminaires in service. 


Check sheets are available for this purpose. 


Labor-saving maintenance devices —— 

There are now available many devices that may simplify the maintenance problem. It pays to 
consider the use of those suited to specific operations and type of building construction. When 
possible, disconnecting reflectors should be utilized and cleaning and relamping accomplished on 


the floor rather than at the outlet. 


From a speech by G. J. Taylor before the Cleveland Section of I.E.S., January 10, 1951. 
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Reflectorized Lamps in Protective Lighting 


URING World War II reflectorized lamps 


proved to be a convenient and effective 


means of lighting. Subsequently, their use 


has rapidly expanded in fields such as gas stations, 


‘ts, and work areas 


Reflectorized lamps applicable to protective 


lighting are shown in Table I 


+} 


Fundamentally, refle: lamps have two 


torized 


unique attributes 


The application of these lamps is similar to en 
osed floodlights of comparable wattage and beam 
characteristics and the same methods of caleula 


tion can be used. Some saving of eritical material 


PAR-38 floodlamps on 


19-foot centers provide security throughout the roadway and parking area. 


By ROBERT T. DORSEY 


can be effected with the simpler types of holders 
for reflectorized lamps. 

In comparison with high-wattage floodlights, it 
becomes apparent that large numbers of refleetor- 
ized lamps are needed to provide the same illu- 
mination over a given area. While wattage re- 
quired is comparable, lamp cost is higher 

From the standpoint of security it is obvious 
that the failure of one or two reflectorized lamps 
of a group is not as serious as one or two failures 
in a small number of larger lamps. Moreover, a 
relatively large number of lamps spaced along a 
building parapet or in small clusters on poles or 
structures can be individually placed and aimed 
to practically eliminate shadows in spaces such as 
lumber yards, storage areas, tanks, railroad sid- 
ings, ete 

Recent developments in very narrow beam pro- 


jector lamps extend the range of applications 


Because of the 


projecting cornice, the building face itself is dark, but there is no shadow area to conceal a person walking along beside 
the building. 


Reflectorized Lamps in Protective Lighting 
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TABLE I.—Refiectorized Lamps for Protective Lighting. 


Approx. Beam Approx. Initial Approx. Initial 
Description Bulb Spread Beam Lumens Max. Candlepower 


REFLECTOR 
Indoor 150 R40* 600 7000 
(Satisfaetory outdoors if 150 R40* S00 1400 
protected from rair 300 R40* 3 1350 16000 
100 R40" 1600 2800 
Outdoor 300) R40 3 1350 16000 
500 R40 1600 2200 


PROJECTOR 150 PAR 38 30 1150 12000 
(Outdoor 150 PAR 38 60 1400 83500 
"00 PAR 46** 16x 23 50,000 
300 PAR 56** 12x19 100,000 
*Bulb is of ordinary blown glass and should be protected from thermal shock caused by contact with liquids or metal. 
**Upper portion of lamp should be shielded from rain 


Lighting cf irregular areas (right) is facil- 
itated by groups of individually aimed 
projector lamps. Simple mounting is 
accomplished with conduit fittings. Here 
only one of several clusters is turned on. 
Three PAR-38 spotlights cover the corner 
and the foreground, and the two PAR-56 
narrow-beam lamps cover the longer throws 
toward the next building. 





Note how shadow areas (below) that could 

conceal an intruder are practically elimi- 

nated by the multiplicity of distributed 

PAR-38 floodlamps. Outage of a few scat- 

tered lamps would still leave the system 
relatively effective. 
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Some Inspection 





Specular material can be inspected by viewing a reflection of 
@ pattern in the material. Irregularities in the reflection indicate 
the surface defects in the material. Either the observer, the 
material or the pattern must move to be sure that the whole 
surface is covered. 

The unit contains three 15-watt fluorescent lamps behind a 
frosted plastic panel on which the grid pattern is painted. 


The seams of the parachute are inspected by transilluminating 
the material. The unit consists of several fluorescent lemps 
mounted below the diffusing glass panel in the table top 
beneath the parachute. The operator sees a large area of the 
perachvte transilluminated uniformly and comfortably, and 
easily picks out such defects as broken threads. 

Similar installations using large-area, low-brightness units can 
be used effectively in the inspection of other transparent or 


translucent objects. 


Each unit contains three 40-watt fluores- 
cent lamps. The equipment is recessed to 
keep it out of the way and to minimize 
breakage from falling objects. The gless 
covers on the units protect the lamps in 
addition to making cleaning easier. Mount- 
ing is on about 7-foot centers and there are 
approximately 40 footcandies on the bottom 
of the vehicle. 

Pit areas may be classed as hazardous, in 
which case solid glazing with access from 
the rear may be required. 
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. Techniques 


Here lamp filaments are inspected by 
projecting their image on a screen. The 
details can be magnified up to 100 times 
making defects more easily visible. This 
technique may be applied to many such 
jobs. 

In this device, a filament lamp is used 
in a condenser-type illuminator under the 
table. The filament is placed under the 
microscope and the image is reflected from 
@ mirror on to the screen in front of the 


operator. 


Vinyl laminate for safety glass is inspected with the aid of polarized light (below left). Forty-watt fluorescent lamps are mounted 
behind the diffusing glass on 3-inch spacings, and a polarizing screen is put over the glass. The vinyl is placed on the top of the 
unit and viewed through another polarizing screen. The inspector sees defects in the vinyl as brightness differences on an otherwise 


dark background as shown in cloze up. 


Transparent material can be inspected for interior and surface defects by edge 
lighting (below right). When the material is viewed against a dark background, 
defects appear as bright spots in the material. The light comes from a 1|5-watt 
fluorescent lamp mounted behind a slot in the box. 
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1G1IL BAY areas in the Cleveland press shop 
shown above consist of three adjacent crane 
ways, each 100 feet wide. Two of these bays 
a truss height of 44 feet and a third a truss 

t. Three rows of 3000-watt mereury 

ninaires have been installed in each bay on a 
ng of 20 by 304 To 


n the event of a power interruption on the 


serve as auxiliary light 


! ur lighting, each bay also has two rows of 
1500-watt filament high bay reflector lamps 
Average 


serviee was 70 footeandles 


illumination measured after one year of 
with no drop-off be 
There 


shadows in these areas, even between the 


tween the bays and under the crane girders 
are no 
high presses, and excellent visibility is noticed in 
the presses without supplementary lighting 

The three-kilowatt luminaires are of porcelain 
enameled steel reflectors with open ends and a ven 
tilated wireway channel, having a 30-degree shield 
ng angle below horizontal 

In this installation, the 3-kw mercury lighting is 
supplied from three-phase 460-volt three-wire bus 
ducts mounted along the column at the trust cord 
level. Three-phase contactors are 
mounted on the bus duct and con 
trolled by 115-volt pilot cireuit by 
These 


are six 3-kw units per cireuit with 


single-pole toggle switches 
two units on each phase 

A large-area installation of 1000 
watt mereury lamps in a Michigan 
press shop is shown at right. In 
this area, 80 feet wide, four rows of 
luminaires are mounted 30 feet 
high on 20- by 
Initial illumination level was 70 


footcandles, and it is expected that 


24-foot spacing 


Data and photographs supplied by W H 
Kahler, Westinghouse Electric Cort Cleve 


land, Ohix 


°68 


High Bay 


Installations 


of 


Mercury Lamps 


1 maintained level of 50 footeandles will be ob- 


tained. Each luminaire consists of an aluminum 
high way reflector treated by the Alzak process for 
permanence, and finished with a black enamel on 
the outside for dissipation of heat 

Each reflector is equipped with a 1000-watt AH 
12 mereury lamp. Each luminaire is operated from 
a single-lamp high power factor ballast which is 
installed on the roof truss adjacent to each re 
flector, as shown in the photograph. The complete 
lighting system is operated from a 460-volt three- 
phased three-wire supply. Ballasts are designed for 
this primary voltage, but the secondary open cir- 
cuit voltage of the ballasts is only 220 volts, to 
minimize the electrical hazard to maintenance per- 
sonnel who replace the lamps while the system is in 
operation. Shielding angle of the reflector of the 
luminaire is 32° below the horizontal from the edge 
of the reflector to the bottom of the are of the lamp 
this shop will be with 


However, the old light- 


Normal operation im 
straight mereury lighting 
ing with filament lamps will remain in service as a 


stand-by in the event of power interruption. 





Explosion - Proof Lighting 


AZARDOUS locations may be defined as 

locations where gases, vapors, and dusts 

are or may be present in the atmosphere in 
sufficient quantities to produce explosive or ignit- 
able mixtures. 

Hazardous locations are not limited to gunpow- 
der plants, gasoline refineries, or grain elevators. 
Practically all manufacturing plants contain haz- 
ardous areas. These locations may be grinding 
mills, paint spray booths, sorting rooms, ete. It is 
important, therefore, to recognize hazardous loca- 
tions and to make adequate provisions for safe 
lighting equipment. Statistics of one insurance 
company show that 63 per cent of all electrical fires 
occurred in areas that could have been classed as 
hazardous locations 

It is an understatement to say that hazardous 
locations are usually inadequately lighted. The 
poor lighting in these areas can generally be at 
tributed to three facts: 


1, The owner or plant engineer is unaware that certain 
locations in the plant are hazardous and is also unaware 
that there are proper lighting units available for such loca 
tions. 

2. The local inspection authorities are not versed in haz 
ardous location work and are unaware of the proper equip 
ment to use. 

3. The belief that the cost of installing such equipment is 
excessive. 

The first two factors can be corrected by edu*a- 
tion, publicity, and tightening up of regulations by 
local authorities. The third factor can be over- 
come by the realization that the installation of 
proper equipment is economical insurance. For 
example, a million-dollar airplane hangar fire in a 
large Southwestern city could probably have been 
prevented by the expenditure of a few hundred 
dollars for explosion-proof lighting equipment. 


National Electrical Code 


Because of the difference in characteristics of 
hazardous atmospheres, the design and construc- 
tion of equipment for use in a specific hazardous 
location must take into account the characteristics 
of that atmosphere. Article 500 of the National 


Condensed from material on Lighting for Hazardous Areas, pre 
pared for the Chicago Electrical News Author: Benjamin Electric 
Manufacturing Company, Des Plaines, Illinois 
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Electrical Code defines hazardous locations and 
establishes three classifications in order that the 
inspection authorities enforcing the Code may de- 
termine the need for explosion-proof or dust-tight 
equipment in any area. 

These classifications and definitions are: 


Class I Locations: Those in which flammable gases 
or vapors may be present in the air in quantities 
sufficient to produce explosive or ignitable mix- 
tures. The locations are subdivided into: 


Group A. Areas containing acetylene. 
Group B. Areas containing hydrogen or manufactured gas. 
Group C. Areas containing ether vapors. 


Group D. Areas containing gasoline, alcohol, ete. 


Class II Locations: Those which are hazardous be- 
cause of the presence of combustible dust. The 


locations are subdivided into: 


Group E. Areas containing metal dust. 


Group F. Areas containing coal dust, carbon black. 


Group G. Areas containing grain dust. 


Class III Locations: Those in which easily ignit- 
able combustible fibres such as cotton, hemp, kapok, 


ete. are stored and handled 


Lighting Units for Class I Locations 


It can be expected that some gas will be present 
in a lighting unit installed in a gaseous atmosphere. 
A spark occurring inside the unit can be expected 
to ignite or explode the gas present and, unless 
proper lighting equipment is used, disaster can re- 
sult. 

The mechanical design of lighting equipment for 
use in these locations must solve the problems of 
providing sufficient strength to contain the explo- 
sion, sufficient cooling to prevent the exterior sur- 
face temperature of the equipment from igniting 
the gas in the external atmospheres and a proper 
escape route for the internal gases so that they will 
be cooled and all flames extinguished before reach- 
ing the outside. 

As an example, consider Class I, Group D light 
ing equipment for use in atmospheres containing 
gasoline vapors. A standard gasoline-air mixture 
has an ignition temperature of 527°F and will 
generate explosion pressures inside the equipment 
running from 75 to 200 pounds per square inch. A 
Class I, Group D unit, including the enclosing 
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Figure 1 (left) shows a typical incandescent lighting unit for Class I, Groups C and D locations. Figure 2 (right) 
shows typical fluorescent unit for Class II, Groups F and G and Class III hazardous locations. 


globe, must consequently be fabricated of such ma- 
terials and thicknesses as to withstand pressures of 
200 pounds per square inch. Temperature limita 
tions are met by restricting the size of lamp used 
and by providing sufficient radiating area to keep 


527 The snuffing 


surface temperatures below 527°F 
out of the flame or cooling of the escaping gas after 
an explosion has taken place in the unit is accom- 
plished by assuring close, accurately machined 
metal-to-metal surfaces. It has been established 
that a minimum of five thread engagements is 
necessary and that all joints must have surface 
areas of not less than %g-inch metal contact width 
with a clearance of .0015 inch 

Figure 1 illustrates a typical incandescent light 
ing unit such as listed by Underwriters’ Labora 
tories for Class I, Groups C and D hazardous loca 


tions 


Lighting Units for Class II Locations 


Class II locations are those which are hazardous 
because of the presence of combustible dust. The 
considerations in the design of Class II equipment 
are entirely different from those of Class I. In 
Class I equipment it is expected that gas might 
enter a lighting unit and possibly explode, and the 
design considerations are to keep the heat and flame 
within the fixture. In Class II equipment it is 
recognized that the dust particles are much larger 
than gas, and, therefore, can be kept outside of the 
The basic 


tions are to keep the dust out of the device and 


lighting equipment design considera 
have the external temperatures low enough so that 
the dust cannot be ignited 

Lighting equipment of this class must be gas 
keted carefully so that the normal breathing cycle 
of on-off operation will not draw the dust inside 
Although the method of sealing is not prescribed, 
asbestos gasketing is widely accepted since it does 
not deteriorate through exposure to light or usage 

Figure 2 illustrates a typical fluorescent lighting 


Explosion-Proof Lighting—Church 


unit such as listed by Underwriters’ Laboratories 
for Class II, Groups F and G and Class III haz- 


ardous locations. 


Code Requirements for Wiring 


Any discussion of lighting for hazardous loca- 
tions would not be complete without a few words on 
wiring. Briefly the wiring requirements as speci- 
fied in Article 500 of the National Electrical Code 
are: 

1. For all classes, rigid metal conduit must be used. 

2. Conduit must be screwed into hubs of approved fittings, 
boxes, switches, suspension covers, ete. There must be an 
engagement of at least five threads. 

3. For Class I wiring conduit runs must be sealed off within 
18 inches of any device that can cause arcing or sparking. 
Sealing compound must be such as to be insoluble in gaso 
line or vapors that may be used in the atmosphere where the 
installation is used. Sealing compounds shall not have a 
melting point of less than 93°C (200°F). Sealing thickness 
must be the diameter of the conduit, or in no case less than 
Ss inch. 

4. Each run of conduit from a hazardous location to a non 
hazardous location should also be sealed, preferably just 


outside the hazardous area 
Hazardous Locations 


The general areas in which hazards are likely to 
occur, calling for a lighting installation conform- 
ing to the requirements indicated above include: 
Class I. Dry cleaning and dyeing plants, plastic 
manufacturing plants, booths, gas 
plants, paint and varnish manufacturing plants, 
distilleries, manufacturers of industrial aleohol and 
in gas indus- 


paint spray 


meter houses, pumping stations, etc., 
tries 

Class Il 
elevators, 


Starch manufacturing, sugar refining, 


grain wood-working plants, sulphur 
crushing and pulverizing, hard rubber recovery, 
cork pulverizing, aluminum, zine and magnesium 


milk 


chocolate and cocoa manufacturers, many plastic 


plants, fertilizer plants, powdered plants, 


manufacturers and textile mills. 
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Lighting a Steam Turbine Room 


LIGHTING OBJECTIVE: To illuminate a large high-ceiling industrial area uniformily in accordance with current 
lighting practice. 
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Figure 1. 


Installation at Harbor Steam Plant Generating Station, 
Wilmington, California (Department of Water and Power, City of Los Angeles). 


General Information: The area shown in the photograph houses five main turbines and two auxiliary 
turbines. Room dimensions are 475 x 100 x 49 feet. Surface characteristics are as follows: 


turbines grey 75% RF 


ceiling and 


walls above trusses Ivory 


floor red 30% RF 


Installation: Mercury vapor and filament lamp luminaires are installed in pairs as indicated in Figs, 2 


and 3. Emergency lighting consists of pairs of Smoot-Holman No. 121610 deep bow! luminaires 
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Figure 2. (above) Plan view of typical bay. 


Figure 3. (right) Cross section of typical bay 
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mounted 25 feet apart down the centerline of the room operated in series from a 250-volt a-c line or 
battery. In addition, two dolophane U-818 units containing 150-watt dilament lamps (in series on 250- 
volt a-c or d-ec supply) are mounted on each wall column along the length of the room and alternate 


columns along the width 


Average room illumination is 28 footeandles between rows of luminaires and 34 footcandles 
directly beneath them with a total power consumption of 3.31 watts per square foot. 


Lighting data submitte Meminatiz , rit sit, Department of Water & Power, City of 
Los Angeles, as an illust n of good lighting tice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Mlluminating Engineering Society 
1860 Broadway, New York 23, WN. Y. 


Series XVI 5-51 











Summary of Action Taken at April Council Meeting 


The L.E.8. Council convened April 5 at 
Beach Hotel, 
Illinois, with 34 members of Council and 
Officers of 


were invited to af 


the Edgewater Chicago, 


local visitors in attendance. 
the Chicago Section 
ford themselves this opportunity to ob 
serve the national! group in action, both 
the Chairman, C. B 


Secretary, W. A. Weibel, attending, the 


Pederson and the 


latter as a proxy. Another visitor of note 
Robert S. Burton, Sr.. a Mem 


ber Emeritus of the Society for the past 


was Mr 


12 years whose interest in Society affairs 
continues active past his retirement from 
active business. Those present included 
President Walter Sturrock, presiding; C 
H. Goddard and Lee E. Tayler, Past 
Presidents; S. G. Hibben and E. M 
Strong. Vice-Presidents; G. K 
proxy for A. H. Manwaring, General See 
R. F 
C. Brown proxy for Roy A 
Myrtle Fahsbender, R. L. 
for R. L. Biesele, Jr., P. F. Kauffman 
proxy for L. A. Hobbs, H. P. Steele, W 
A. Weibel proxy for Duncan M 
Job B. Browder, J. R 
bers proxy for C. O 
Dean, Charles N. Laupp, Joseph 8. Schu 
chert, R. G F. C, Winkler, Re 
Vice-Presidents; A. D 
Executive Secretary; C. L 
Ruby Redford, 
Advertising and 
Robert S. Burton, Sr., 
Carney, George Clark, E. C. Huer 
Kraechenbuehl, R. R. Lusk, 
Pederson, C. C. Shotwell, M. W. 
W. Zersen. 


Hardacre 
retary ; Hartenstein, Treasurer; W. 
Palmer, 


James proxy 


Jones, 
Directors ; Cham 


Martin, George F 


Slauer, 
gional Hinckley 
Crouch, Tech 
nieal Director; Editor ; 
C. E. Ellis, 
Manager; and 
H. E 
kamp, J. oO 
C. B. 
Waterman and C 


Promotion 


A moment of silent tribute was ob 
served by Council for the late Past-Presi 
dent R. W. Staud, 


resolution of 


following which a 


appreciation was adopted 
unanimously, to be entered in the Min 
utes, copies to be sent to Mrs. Staud and 
the Benjamin Electric Mfg. Co. Details 
of the resolution are shown elsewhere on 


this page 
MEMBERSHIP ELECTIONS 


The 
approval the election, transfer and rein 


Board of Examiners offered for 


statements of 17 Members, and reported 


MAY 1951 


the election of 76 Associate Members and 


14 Students. Favorable action on the 


report brings the present membership to 


that shown in the following tabulation: 


April 5, 
1951 
7057 Total Membership 7303 
32 Members Emeritu 
41 Fellows 
1610 


September 30, 
1950 


Members 

Associate Members 
369 Student Members 

*Includes 11 Fellows of the Society 


NEw 
For CIviLiAN DEFENSE 


TASK COMMITTEE 


Following the confirmation of a num 
ber of appointments to existing commit 
tees, President Sturrock presented for 
approval the establishment of Task Com 


mittee on Lighting for Civilian Defense, 


2 1. C2 oe 


LIGHTING NEWS OF CURRENT INTEREST 


of the Defense Coordinating Committee. 
The proposed scope of this new Commit 


tee is as follows 


lighting problems connected with emer 


appraise and report on special 
geney military operations that directly 
involve civilian defense and protection, 
such as equipment for bomb shelters, 
vehicular lighting; 


special street and 


and the continuation of services or con 


” 


trol of panic conditions. 


Following discussion, action was taken 
to approve the establishment of this com 
mittee and to confirm the appointment of 
committee personnel, for which a chair 
man will be named. Those named for 
service on the new committee were: R. B. 
Grattan, Jr., K. E. 
Little, Kirk M. 


Shrenk and 


Brown, Jr., Harry 
Hollingsworth, W. F. 
Reid, T. H. Shepherd, L. J 


J. 8. Walsh. 





Be It Resolved 


gratitude for the many 


practices of great value. 
Mr. Staud 


displayed 


men of the industry. 





upon the recent passing of our Past-President Rudolf W 
Staud that the officers and Council of the Illuminating 
Engineering Society hereby express their appreciation and 
great 
Staud, during his lifetime, made’ to the advancement of the 
entire field of lighting and to this Society in particular. 
Under his inspired leadership and guidance numerous 
important programs were initiated and carried to fruition 
for the benefit of the entire lighting industry 
our field gave more unselfishly of his time and talents in 


the development of standards and specifications and other 


In his service to the Illuminating Engineering Society 
those statesmanlike qualities and 


unusual devotion which prove an inspiration to the younger 


Not only will the constructive work which he accom 
plished continue to be an influence, but Rudy Staud, the 
man, will always be recalled with great affection by the 
Illuminating Engineering Society 


contributions which Mr 


No one in 
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SusSTAINING MEMBERSHIP 


of the 


taining Membership Committee, outlined 


Cc. C. Shotwell, Chairman Sus 


for Council's information a special pro) 
ect undertaken by his committee in which 
industry classifications are being studied 
to develop prospective memberships on a 
with relation to the 


comparative basis 


position they occupy in the industry 


LoOcaL ACTIVITIES 


President Sturrock reported on his 


visits to the Southwestern Region, South 
Pacifie Coast Region, and Pacifie North 
completed Mr 


Region, recently 


west 


Sturrock referred to the excellent Char 


ter meeting held by the Mexico Chapter 
Mexico City, men 
which had 


from 


which he attended in 


tioning the beautiful gavel 


been received by the new Chapter 


the next youngest Northwestern Ohio 


also referred to the hardship 
Mexico, as 


in monetary exchange 


Chapter He 
felt locally in » result of the 
large differences 


PUBLICATIONS 


Huerkamp, Chairman, reported 


projects now 
underway by The Hand 


book Revision project was reported pro 


on the status of various 


his committee 


gressing favorably, to be available Octo 
ber 1951 as scheduled. He noted that the 
new book is an almost total revision, and 
is some 100 pages longer than the first 
edition 

The Membership Roster project was re 
ported close to completion with copies to 


1 May, at $2.00 per 


be available during 


RE CHNICAL CONFERENCES 


R. F. Hartenstein reported on the final 


arangements being made for the confer 


ences scheduled August 27-30 of this year 
in Washington, D. C., on September 8-13, 
1952 
14-18, 1953 in 


Mr. Hartenstein 


in Chieago, Illinois, and September 
New York City 
referred to sé 


had 


which 


invitations his committee 
1954 Conference 


National 


Section 's 
received for the 
are now being considered by the 
Technical Conference Committec 
In regard to the coming Conference 
Washington, George Clark, of the Cay 
Section, outlined plans his local confer 
ence committee have for arranging spe 
cial train schedules from Chicago which 
would take in sight-seeing trips at Mon 
ticello, continuing to Washington by bus 
Hoyt Steele, Chairman of the Papers 
that 42 
papers will be presented at Washington. 


Committee, indicated technical 


PROFESSIONAL REQUISITES 


Prof. John O. Kraehenbuehl, Chair 
man of the Requisites Committee outlined 
five points currently under study by his 


committee. Priority studies of the com 


6A 


mittee included membership grades, privi 
leges of the various grades of member 
ship, dues, and relationship of I.E.8. to 


professional engineering societies. 
TECHNICAL PRogRAM 


Cc. I Technical Director, re 


ported to Council on the progress of the 


Crouch, 


Society's technical program, and on sev 


eral projects in particular. 


He noted that the Office Lighting Com 


interesting 
initiated basic studies 
reflected 


proposing to make extensive studies and 


mittee has some 


on direct and glare, and are 


ealeulations as to glare evaluation on 


office lighting tasks 


The Supplementary Lighting Commit 


tee is now preparing its report on an 


extensive study they had undertaken on 


how tasks are seen 

He reported that the Lighting Main 
tenance Committee had met in Washing 
and are their 


ton recently, pursuing 


Corpus Christi Host to 
Southwestern Regional Conference 


Technical excellence of the program 


desirability of location vied with 


other to 


and 
delegates to the 
held 
Hotel 


Whichever was 


each attract 


Southwestern Regional Conference, 
March 4, 5 and 6, at the 


in Corpus Christi, Texas 


Driscoll 


responsible, the attraction was consider 


able, something like 206 people being 


registered 


rraditional procedure for conferences 


ally ealls for technical sessions first, 


vith social receptions on the last day’s 


program The Southwestern Regional 


got off to a hospitable start 


course of making lighting maintenance 
they have established a 
standard, they hope to furnish all other 
with a method of reliable 
maintenance factors. 


tests. Once 


committees 


Mr. Crouch noted that a revision of 
the American War Standard on Protec- 
that the 
Textile Lighting Committee will study 
the basic that the 
Committee on Defense Coordination will 
continue to be very active. with indica- 
tions that the government is especially 
interested in cooperating with this com- 


tive Lighting is underway; 


process of fibres; 


mittee’s studies now being made at 


Tulane University. 

I.E.S8. Researcn Funp 
Mr. Crouch, as Secretary of the Re 
Fund, brief the 
Fund’s accomplishments during the past 


search presented in 
year, indicating several research projects 
completed and several others well under 
way. 


on Sunday afternoon, with the Recep 
honoring guest-of-honor, President 
Walter Sturrock, followed by a cocktail 


This feature proved 


tion 


party at 6:30 p.m. 
especially successful 

The entire meeting started off with an 
atmosphere of good fellowship, renewal 
of acquaintances and the making of new 
friends. Planners of the Conference at 
tribute the of the 
technical sessions to the friendly social 


successful progress 


opening. 


Outstanding speakers, the majority 


from southwestern states, presented pa- 


SOUTHWESTERN Regional Conference, Corpus Christi, Texas, attracted 206 
delegates to its three-day meeting, March 4-6. 
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LE.S. PRES. Walter Sturrock receives 
western style belt and purse at Corpus 
Christi meeting. H. L. Scott, center, 
and J. M. Williams made presentation. 


pers of particular interest to the confer 


ence delegates. Details of the papers 


program are: 


SuNDAY, Marcn 4 


Registration 
President's Reception and Cocktail Hour 
Monpay, Marcn 5 


This Conference, Floyd A. Covington, Regional 
Vice President 
Address of Welcome 

of Corpus Christi 
Report of Regional Vice-President, F. A. Cov 
ington 
Your Society in 1951, Walter Sturrock 
dent of Illuminating Engineering Society 
Public Building Lighting, Edward Rambusch, 
Rambusch Decorating Co.. New York, N. Y 


Leslie Wasserman, Mayor 


Presi 


Technical Session 
Chairman, H. G. Hrivnatz 
Evaluation of Lighting Installations, William 
G. Darley, Darley & Moses, Consulting En 
gineers, Austin, Texas 

X-Pactors in Fleorescent Lighting, Benjamin 
8S. Benson, Jr.. Benjamin Electric Mfg. Co 
Des Plaines, I!) 

A Chance to Play Gc. FE Lighting 
Film), R. M. Eichner, Manager, G. F 
pany, Corpus Christi 


Sports 


Tusspay, Maron 6 
Thomas R 
Lighting for Production and Protection, B. F 
Benning, Manager, Lighting Sales 
Electric Company, Dallas, Texas 
The Third Dimension in Architecture and 
Selling, Kurt Versen, President, Kurt Ver 
sen Co., Englewood, N 
Contemporary Residential 
INustrated Report of LES 
mittee, Miss Estelle Hudson 
& Light Co., Dallas, Texas 
Lancheon, Dragon Grill 
“Lighting Today Edwin Vennard 
dent, Middle West Service Co., Chicago, Il 


Chairman Halsey 


Graybar 


Lighting Brief 
Tec hnical Com 


Dallas Power 


Vice-Pres 


Planned 

Chairman, A. R 

Report on E.E.I. Planned Lighting Prograr 

A. R. Kennedy, Central Power & Light Co 
Corpus Christi, Texas 


Lighting Session 


Kennedy 


Examples of Planned Lighting 
in the Southwest 
Ed. Barry, Arkansas Power & Light Co 
Rock. Ark 
A. L. Lacey, Central Power & Light Co., Cor 
pus Christi, Texas 
R. A. Honsberger, Gulf States 
Beaumont, Texas 
Harry Hrivnatz, Houston 
Co., Houston, Texas 
(Continued on page 10A) 


Little 


Utilities Co 


Lighting & Power 
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LIGHTING CALENDAR 


Society Events 


May 9-12, 1951 Canadian Regional Con 
ference, Chateau Frontenac, Quebec City, Que 
May 18-19, 1951— Midwestern Regional Con 
ference, Blackhawk Hotel, Davenport, lowa 
May 24-25, 1951-—— Great Lakes Regional 
Conference, Hotel Gibson, Cincinnati, Ohio 
June 14, 1951 — Meeting of 1.E.S. National 
Council, New York, N. Y 

August 27-30, 1951 — Illuminating Engi 
neering Society, National Technical Conference, 
Hotel Shoreham, Washington, D. ( 
September 8-13, 1952 Ituminating Engi 
neering Society, National Technical Conference 
Edgewater Beach Hotel, Chicago, I) 


Industry Events 


American Public Power As 
Convention, Read House 


May 7-9, 1951 
sociation Annual 
Chattanooga, Tenn 
May 7-9, 1951 — Business Development Sec- 
tion, Northwest Electric Light & Power Asso 
Multnomah Hotel, Portland, Oregon 


1951 


Annual 


clation 
May 7-11, 
Association 
Detroit, Mich 
May 9-11, 1951 — The Engineering Institute 
of Canada, Annual Meeting, Mt. Royal Hotel, 
Montreal, Canada 
May 10-11, 1951 - 
Association, Annual 
Hotel, Toronto, Can 
May 10-12, 1951-——-New York Society of Pro 
fessional Engineers, Engineering Industries 
Exposition, Hotel Statler, New York, N 

May 17-19, 1951 Public Utilities Advertis 
ing Association, Hotel New Yorker, New York 
N. ¥. 

May 20-23, 1951 
ment Association, Hotel Commodore 
N.Y 

Week of May 20th, 1951 


iation of Electrical Distributors 


Fire Protection 
Hotel Statler, 


National 
Meeting, 


Contractors 
Royal York 


Electrical 
Convention, 


Office Manage 
New York 


National 


National Asso 
Atlantic City 
Association of 
Jefferson 


May 21-23, 1951 Missouri 
Public Utilities, Annual ( 
Hotel, St. Louis, Mo 

May 21-23, 


Association 


onvention 


1951 Pacific Electrical 
Annual Convention, Biltmore Ho 
Calif 


Coast 


tel, Los Angeles 
May 27-30, 1951 
frigerating Engineers Sth 
Hotel Statler, Detroit, Mich 
May 28-30, 1951 
Instrument Design 
May 26 -June 8, 1951 Canadian 
tional Trade Fair, Toronto, Can 
June 3-8, 1951 of Automotive En 
gineers, Summer Meeting, French Lick Springs 
Hotel, French Lick, Indiana 

June 4-7, 1951 — Edison Electric Institute 
19th Annual Convention, Denver, Colo 

June 6-16, 1951 
und Convention 
don, England 
June 7-8, 1951 
sociation Waldorf-Astoria 
N 

June 11-15, 1951 — Second 
ence on Industrial Research, 
versity, New York, N.Y. 
Jume 11-15, 1951 — American Society Me 
chanical Engineers Semi-Annual Meeting, 
Royal York Hotel, Toronto, Canada 


American Society of Re 


Meeting 


Spring 


Electrical 
England 


Conference on 
London 


Interna 


Society 


British Plastics Exhibition 
National Hall, Olympia, Lon 


American Management As- 
Hotel, New York, 


Annual Confer 
Columbia Uni 


June 13-15, 1951 — President's Highway 
Safety Conference, Interior Auditorium, Wash- 
ington, D. C 


June 14-16, 1951 - 
fessional Engineers 
apolis, Minn 


June 18-20, 1951 — Annual Convention of 
the Canadian Electrical Association, Algonquin 
Hotel, St. Andrews, N. B 


June 18-22, 1951 
Testing Materials, 
City, N.J 

June 25-29, 1951 Summer General Meet- 
ing, American Institute of Electrical Engi- 
neers, Royal York Hotel, Toronto, Canada 


June 25 - July 4, 1951 International Com- 
Illumination, Stockholm, Sweden 


National Society of Pro- 
Annual Meeting, Minne- 


Society for 
Atlantic 


American 
Annual Meeting, 


mission on 
June 30-July 7, 1951-——-New York State 
Association of Electrical Contractors and Deal 
ers Annual Convention, Saranac Inn, Saranac, 
N.Y 

July 2, 1951 — 
for Standardization 
July 2-4, 1951 — The 
Heating & Ventilating Engineers 
Meeting, Portland, Oregon 
August 20-23, 1951 — Pacific General Meet 
ing, American Institute of Electrical Engi 
neers, Multnomah Hotel, Portland, Ore 
September 11-20, 1951 
Congress, London, England 
September 24-27, 1951—-22nd Annual Meet 
ing, Institute of Traffic Engineers, Ambassador 
Hotel, Los Angeles, Calif 

September 25-28, 1951 —- Fall Meeting, The 
American Society of Mechanical Engineers, 
Minneapolis, Minn 
September 26-28, 
Canadian Eleetrical 
General Brock Hotel 
October 8-12, 1951 — %9th National Safety 
Congress & Exposition of the National Safety 
Chicago, I 


International Organization 
Geneva, Switzerland 


American Society of 
Semi-Annual 


- Building Research 


Meeting, 
Ass'n, 


1951 Annual 
Manufacturers 
Niagara Falls, Ont 


Council 


October 9-10, 1951 
fication Conference 
Ohio 


October 
Contractors 
Shoreham Hotel, 
October 15-17, 1951 — International Associa 
tion of Electrical Inspectors, Southern Section, 
23rd Annual Meeting, Hotel John Marshall, 
Richmond, Va 

October 15-19, 1951 Fall 1951 Convention 
of the Motion Picture and Tele 
vision Engineers, Hollywood-Roosevelt Hotel, 
Hollywood, Calif 


October 22-24, 1951 
American Standards 
Hotel, New York, N. Y 


October 22-26, 1951 American Institute 
of Electrical Engineers, Fall General Meeting, 
Hotel Cleveland, Cleveland, Ohio 


Movember 12-15, 1951 
Manufacturers Association, 
Hall, Atlantic City, N. J 


Movember 25-30, 1951 — 
The American Society of 
neers, Atlantic City, N.J 
December 2-5, 1951 — American Society of 
Refrigerating Engineers, 47th Annual Meeting, 
Hotel Roosevelt, New York, N. Y 

December 5-7, 1951 —- Annual Meeting, Na- 
tional Association of Manufacturers, Waldorf 
Astoria Hotel, New York, N. Y. 


National Farm Electri 
Hotel Gibson, Cincinnati, 


Electrical 
Convention, 


9-12, 1951 National 
Associations, Annual 
Washington, D. C 


Society of 


Annual Meeting, 
Waldorf. Astoria 


33rd 
Ass'n 


National Electrical 
Chalfonte-Haddon 


Meeting, 
Engi 


Annual 
Mechanical 
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Now on the press... 
* 


Special Authorized Second Edition 





IES 
LIGHTING 
HANDBOOK 


Completely Revised! 


17 Big Lighting Sections — Appendices — Manufacturers 
Data — Speed Index — 900 Pages — 655 Photos, Draw- 
ings, Lighting Tables, Charts, Graphs that make tough 
lighting problems easier to solve. 


WILL BE PUBLISHED—OCTOBER 1951 


HERE’S HOW-TO-DO-IT HELP in tackling any kind of lighting job. Here's a one-volume book of lighting facts 
that gives you quick, accurate answers to all your questions. This all-new 900-page lighting Handbook, the 1951 
encyclopedia of lighting, gives you step-by-step guidance through the whole vast subject of lighting, from basic 
theory to every-day application of good lighting to 1951 lighting problems. You get facts-you-can-use on the physics 
of light, vision, lighting standards, the latest trends in color lighting, light measurement, light sources, light control, 
coefhcients of utilization tables, daylighting, exterior lighting, sports lighting, transportation, photographic, projection, 
reproduction lighting, miniature lamps, radiant energy. Here in one easy to use volume are all the facts you'll ever 
need to solve any lighting problem under the exacting limitations of materials shortages and war-time economy. 


Special PRE-PUBLICATION Offer Saves You MONEY 


FREE INSPECTION COPY 


< 


We invite you to see, read, and use a 
opy of the Handbook free of any 
charge! Just return the enclosed FREE 
INSPECTION COUPON and one of 
the first copies to come off the press 


To — ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway, New York 23, N. Y. 


Please reserve for me one copy of the all-new 900-page | E S LIGHTING HANDBOOK 
for 195! and send it to me immediately upon publication. 

| shall examine it for ten days and if | wish to keep it shall send you the special IES member 
price of $4.50.* (Non-Members: $5.50.) This saves me $3.50 over the post-publication price of $8.00 
or $1.00 over the special price of $5.50 for one member copy after publication. If for any reason 
| am not completely satisfied with the HANDBOOK | shall return it without obligation. 





will be rushed to you. We ask you to 
examine it carefully, to put it to any 


Name exacting test, to satisfy yourself that it 
is the kind of book you need .. . or 
Address ~ 

it will cost you nothing! 
City Zone State 


*The special pre-publication price to 1.EBS 
members ie $4.50. If you returned a card 
stating $5.50, or sent in your check in 
that amount, you will be billed at the 
correct price or difference refunded 


Company Position 


NOTE: If you care to send along payment with this reservation and so save the Society 
bookkeeping expense, your courtesy will be sincerely appreciated. immediate refund of your 
money without question if you are not 100% pleased with the HANDBGOK, of course 





due to improved 
more economical production methods 


and rapidly increasing volume: 
Prices rocluced 
for high-quality lighting 

with 


GUTH SEELUX(| 


i . , for silver bow! lamps 
@ 3 ring, open-bottom ee ee 
is not discolored or affected by lomp 
@ lifetime beauty, efficiency tr 


@ finest indirect lighting 


. intenance 
practically no mai simplicity ond beauty DUSTLESS OPEN BOTTOM 


a outstar din xom le of func ona 
e g e P 


SILVERBOWL LAMP 

provides built-in reflector. Peok effici 
ency is automatically restored; when 
lomp is replaced, you hove a new 


Send for our Bulletin 864-1 
with full details on the SEELUX, 
SEELUX Plus and other fine 
GUTH Incandescent Indirects. 
*® ond Patents Pending 


**® and Patented, Aluminum Co. of 


America 


IGHTING 


THE EDWIN F. GUTH COMPANY / ST.LOUIS 3, MISSOURI 
Leader ‘in Lighting Funce i902 
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(Continued from page TA 

James D. Hampton, Oklahor Electri« 
Co., Oklahoma City, Okla 

Martin J. Myers, Public Serv Xo. of Okla 
homa, Tulsa, Okla 

Fleyd Covington, City Pu 

Texas 


ith western 


Board 
San Antoni 
R. K. Lathrop, S« 
Co., Shreveport, La 
Andy Anderson, Texas 
Fort Worth Texas 
John Deck Jr 
Texas 


Texas 
Dallas 

Tom Lynn, Southwestern 
Amarillo, Texas 

W. E. Folsom Dallas 


Dallas 


hotel 

e was pattern | 

scene with palm 

trees, sand and nautical accompaniments 
enjoyed this affair 

was the 


the party presenta 


ter Sturrock, guest of honor, 


a western style belt and purse. The 
Scott 


entation was made by Harry L 


if Seott Electric and Engineering Co 
und James M. Williams, of Central Pow 
er & Light Co., who served as general 
chairman of the Conference 


Other entertainment features of the 


three-day meeting included fishing trips 
on Sunday, trips, and a 


sight-seeing 


noonday luncheon on sesday planned 


specially for the ladies 


COMMITTEES 


that Christi 


and the southwest had contributed much 


The satisfaction Corpus 


to the Society and to the lighting indus 
try in their area, was the rewarding feel 
ing of the 
who planned and conducted the confer 
Heading the 


ticipated were 


many southwestern members 


ence committees who par 
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Lighting 


M-ORDER regulations were outlined for 174 members at a meeting March 22 
sponsored by the Cleveland Section. Guest speaker was Glen Thompson, Chief of 
Priorities in that region. 


M-Order Regulations 
Outlined at Cleveland Meeting 


M Order 
of a special Technical Forum Luncheon 
sponsored by the Cleveland Section of 
L.E.8. on March 22 at the Hotel Allerton. 


Guest speaker was Glen Thompson, Chief 


regulations was the subject 


of Priorities of the U. 8. Department of 


Cleveland Region. In his 


indicated to the 174 members 


Commeree, 
speech he 

ind guests attending, how to operate 
under the various M-Order regulations of 
the government. Special 


placed on M4 and M-12 as well as the 


emphasis was 


ENTERTAINMENT COMMITTEE 
James B. Murname, General Elec 
Corpus Christi, Texas 
Wilson, Westinghouse 
Corpus Christi, Texas 


Lamp Dept 
nan, George H 
Supply Co 
AND RESERVATIONS COMMITTEE 

as, Central Power & 


rist Texas 


CONFERENCE COMMITTER 


Fisk, General Electric Supply 
Texas 


Sterett Supply Co 


News of Current Interest 


MRO regulations. A few of the impor 
tant points covered were: 
purchase capital 


This equipment is 
company's MRO 


1. Industrial plants may 
equipment up to $750 
charged against the 
Budget 

Commercial stores may modernise up to 6 
total expenditure of $5,000 

Department stores and office buildings may 
modernize up to a total expenditure of 25¢ 
per square foot of occupied space 

All D.O.-Orders have the same 
whether their number be 1 or 99 


priority 


The meeting was felt to be a timely 
and especially valuable service of I.E.8. 


to its local members 


lowa Section Holds 
Spring Conference 

The Iowa State College at Ames, Iowa 
was host to the Spring Conference April 
6, one of four such meetings sponsored 
each year by the Iowa Section of LES. 
The Spring was organized by 
D. W. B. Boast of the Department of 
Electrical Iowa State Col- 


lege, a well-known educator in illuminat 


meeting 
Engineering, 


ing engineering and active member of 
1.E.S. Some 54 members traveled by rail 
and auto to attend the meeting 

The program included an afternoon in- 
spection of the new Electrical Engineer- 
ing Building at the college, and a series 
»f demonstrations in the T[lumination 
Laboratory, conducted by James W. 
Nilsson and Prof. R. W. Ahlquist. 
held in the 
dining room of Memorial Union was fol 


Prob 


A dinner meeting, new 


lowed by a lecture “Engineering 


Continued on page 13A) 
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For Perfect Alignment, Safety and 


FIXTURE Low Cost 


The Completely Modern Method of Supporting 
Fluorescent Fixtures! 











LIGHTING FIXTURE 


<a 
(| 
y 
| 


UNISTRUT—_» 
P1000 on P-2000 


END VIEW 


HANGER FITTING \ 
SUPPORTING UNISTRUT CHANNEL \ irate 


\ 


Unistrut assures perfect alignment, re- 

quires fewer hanger stems and canopies, is com- 
pletely adjustable, saves installation time, gives added 
safety and improved appearance, Unistrut is fully 
tested and proved by contractors on thousands of in- 
stallations demanding the finest in lighting. 


a Prompt Delivery from Worehouse Stocks 


AY — Cities—consult your Telephone Directories 
+—\ 


18 79 7 U.S. Patent Numbers 
(/ 2327587 2363382 
: 2329815 2380379 

/ 2345650 2405631 
Other patents pending 


The World's Most Flexible All-Purpose Metal Framing 


1013 W. WASHINGTON BLVD. + CHICAGO 7, ILLINOIS 


may 1951 


Only 
UNISTRUT 


- 


um 


HANGER FITTING 
?-2335 


Free Copy of Unistrut Bulletin! 


UNISTRUT PRODUCTS COMPANY 
1013 W. Washington Bivd., 

Chicago 7, Illinois, Dept. L5 

Please send me your Fivorescent Fixture 
Support Bulletin No. FF-3, without obli- 





Defense Production 


makes more important than ever 
the Specification of Lighting Units that meet 


RLM High Quality Standards 


for Efficiency, Durability and Uniformity 


Vital to defense and essential civilian production, are 
lighting units that can be depended upon to provide the right 
quantity and quality of light, economically, dependably and 
with a minimum of servicing need and maintenance cost. 

Defense production demands lighting equipment with 
the ability to sustain its rated light output 
efficiency over hundreds of oe ong so 
that the proper high illumination levels 
may be maintained. It demands the dura-  ~ Rim. 
bility found so essential to industrial light- ‘ 
ing and the avoidance of production inter- = 
ruptions and inefficiency due to abnormal 
wear, distortion or breakdown. It demands 
fullest protection from glare through proper 
diffusion and shielding. 


All of these,and many other conditions for proper light- 
ing of defense plants can be met through the specification 
of RLM-Labeled Lighting Units. All units bearing the RLM 
Label are warranted by Electrical Testing Laboratories to 
conform to the minimum standards established by the 

RLM Standards Institute for efficiency, dura- 
bility and uniform quality. 

FREE RLM BOOKLETS containing 
complete specifications for all RLM-Certi- 
fied Industrial Fluorescent and Incandes- 
cent Lighting Units and the names of all 
manufacturers of RLM-Labeled Units may 
be obtained by writing: RLM STANDARDS 
INSTITUTE INC., Suite 823, 326 West Madi- 
son Street, Chicago 6, Illinois. 


Specification of RLM-Labeled Units Assures Conformance to ALL 
these Essentials of Defense Production Lighting 


DIFFUSION WITH HIGH REFLECTION FACTOR 
Sw Porcelain-Enameled Steel Reflectors must have a mean reflection 

factor of 82% an assurance of more light for the money. Porcelain 
enamel reflecting surfaces diffuse light from the lamp and help provide 
proper quality of illumination 

-— TOP QUALITY PORCELAIN-ENAMELED REFLECTORS 
RLM Reflectors are built of not less than .032” reflector steel covered 
with .025" fused on porcelain enamel that will not chip, corrode or 
deteriorate under industrial operating conditions 

APPROVED REFLECTOR DESIGN 
Reflector design of RLM Units conforms to specifications embodying 
approved practices of illuminating engineering 

~HIGH POWER FACTOR BALLASTS 


RLM Standards specify the use of certified ballasts which last longer, 
because they are designed to prevent excessively high temperature 


a eran 
UNIFORM QUALITY 
RLM Standards insist on the maintenance of uniform quality as to 
materials and construction, thus assuring the buyer of uniform light- 
ing performance from each unit installed 
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lems in Atomie Energy” by Dr. Adolph 
Voigt, Ames Laboratory of the Atomic 
Energy Commission. 

Chester P. Stone of Waterloo, 
Chairman of the Iowa Section, presided 
over the successful meeting in the ab 
sence of Dean Barnhizer, Section Chair 


Vice 


man. 


Floodlighting Design Course 
Held in Western N. Y. Section 

A series of five demonstration lectures 
devoted to a study of floodlighting equip 
ment and its application was sponsored 
jointly by the LE.S. Western New York 
of Buffalo 


26. Basie 


Section and the University 
February 26 through March 
design methods were presented to enable 
the solution of the usually encountered 
floodlighting jobs. Some 22 students en 
rolled for the 
branches of the electrical 
Western New York. 
Subjects of the five lectures included: 


eourse from various 


industry in 


“The and Characteristics of 
Floodlights.” Reflector 
open, enclosed and 


Design 
contours and 
materials ; sealed 
beam types; candlepywer distribution 
and beam spread. 

Floodlight 


beam 


“Basie Calculations for Any 
ing Application.” Relation of 
distance; area 


spread and projection 


coverage and illumination. 


“Floodlighting of Storage Yards, Parking 
Spaces and Outdoor Work areas.” Lo 
eation of Projectors; reducing glare; 


equipment selections based upon life 


of installation; maintenance 
“Floodlighting of Recreation Areas, Bul 


letin Boards and Buildings.” 
“Floodlighting for Protection,” and “Spe 


cial Uses for Searchlights.” 


HEADLINING events at the Pacific Northwest Regional Conference —1 to r., 
L.E.S. President Walter Sturrock, G. C. Tenny, editor of Electrical West, Blair EB. 
Plowman, and Dave Mozes, Co-Chairmen of the meeting, Ken Hollingsworth, Re- 
gional V-P, W. C. Hird, Chairman of I.E.8. Inland Empire Chapter. The successful 
conference attracted some 200 lighting men from northwest US and Canada. 


“Lighting in the West” Featured at Regional Conference 


The Pacific Northwest 
by the 


Conference. 


LES. 


that it is still one 


Regional 
of the 


response to its 


most progressive sections lighting-wise in 
the country. Some 200 people, from half 
a dozen states and Canada, attended the 
meeting March 22 and 23 at the Daven 
port Hotel in Spokane, Washington. The 
with 


Inland host, 


all of the Sections and Chapters compris 


Empire Chapter was 


ing the Region well represented 
The success of the meeting was not 
Careful planning and or 


detail, 


happenstance 


ganization were given to every 


Business Directory of |.E.S. Membership 


An accurate up-to-date business directory of the entire mem 


bership of the [Illuminating Engineering Society has 


been 


compiled under the direction of the Publications Committee 


to be available only to members of the Society 


( ‘opies of the 


directory, 6 x 9 inches in size, may be obtained from L.E.S. 


headquarters at $2.00 for single copies, or $1.75 each for 


quantities of ten or more. 


Orders should be addressed to 


ILLUMINATING ENGINEERING SOCIETY 
Publications Office 
1860 Broadway 
New York 23, N. Y 


may 1951 
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demonstrated, 


from the excellent technical program de 
veloped’ well designed notices mailed at 
intervals, and organized committee direc 
tion, through to guest entertainment and 
delegate registration. Local publie in 
terest in the meeting is exemplified by 
the some 60 column inches of newspaper 
coverage given to the Conference by Spo 
kane papers, 

Judging from the emphasis given vari 
ous subjects by the newspapers, top pub 
lie interest was shown in industrial light 
ing, color, school lighting, and new devel 
opments, 

As will be noted from the program de 
tailed 
parts of the country participated in the 


below, leading speakers from all 


papers sessions. Included were: 


MARCH 22, 1951 
Morning Session 
Hird 


Chairman, W. Inland Empire Chapter 


Present and Fu 
Editor and Pub 


Lighting in the West: Past 
Tenney 
W eet 


ture George ( 
lisher of Electrical 
New Developments in Glass Harold G. Vogt 
Research Physicist, Corning Glass Works 


Afternoon Seasion 


Chairman, J. G. Galarneau, Oregon Section 
Benjamin 8 


Benja 


Lighting for Defense Industry 
Chief Illuminating Engineer 
Manufacturing Company 


Benson 
min Electric 
Lighting for Agriculture Cc. M. Cutler, Gen 
eral Electric 


Hour Hall of 


Company 


Cocktail Doges, Davenport 
Hotel 
President's Banquet honoring 1.E.5 


Walter Sturrock 


President 


(Continued on page 14A) 
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Continued from page 153A 
Marcon 2 1951 
Morning Seamon 
Puget Sound Section 


John 


Chairman, H. A. Gardner 


Color in the Coordinated Classroom 

Marshall Ziv, Luminall Paint Company 
School Auditorium and Stage Lighting Cc 
M. Cutler, General Electric Company 


Afternoon Session 


Chairman, R. M. Campbell 


British Columbia Section 

Review of 
ng Progress,” T. ( 

tri Products Inc 
Lighting in Canadian 
Lind, Canadian General Electri 


Fluorescent Light 
Sylvania Ele 


Highlights in 
Sargent 


Walter 
Company 


Churches 


Another important feature of the Con 
Breakfast held 


Saturday morning at the Davenport Ho 


ference was the Officers 


tel, Spokane. This meeting enabled the 
officers of the Sections and Chapters of 
the Pacific Region to 
LES Walter 
for important discussions of 


onal I.E.8. affairs 


Northwest meet 


with President Sturrock 


local and 


COMMITTEES 


The smooth operation of the Confer 


ence was due to much good work by 


many local members. Directing their ef 


forts were: Blair E. Plowman and Dave 


P 


Mozes who served as joint Chairmen of 


Dave Parker, Program 
und Papers; A. B. Godfrey, Registration 
and Re« Walter Toly, Entertain 
William Newman, Hotel and Prop 
Morrison, Publicity ; 
Ruffatto, Finance; Mrs. Walter 
Mrs. Carl L. Hoffman, Mrs. Dave 


Ladies Program Committe 


the Conference; 


eption ; 
ment 
erties; George I 
John 
\Toly, 


Mozes 


AT THE SPEAKERS’ TABLE for the presentation of its charter to the Mexico 

Chapter are Edmundo Morales Silva, Chairman of the Chapter; National Presi- 

dent Walter Sturrock; Jose Carlos Silva, Secretary of the Mexico Chapter; and 

Doctor Luis Sanches Bulnes, Director of the Association to Avoid Blindness in 
Mexico. The presentation was made March 7. 


Charter Presentation Made 
To Mexico Chapter 


Newest of the chapters of I.E.S. is the 
Mexico Chapter, whose Charter was pre 
March 7 by Walter 

Mr. Sturrock was welcomed by 


President of the 


sented President 
Sturrock 
Mr. A 

Lighting Institute 
** The 


Celia, Mexican 
and then spoke to the 
L.ES., Its 


By-Laws.’’ Ed 


chapter on Organiza 


tion, Constitution and 


ANNUAL joint dinner meeting, So. Calif. Section of 1.E.S. and the American 
Institute of Architects held at the Mona Lisa Restaurant, Los Angeles, March 13. 
Attendance of 160 included 65 Architects and 95 LE.S. members. Speaker Walter 
Sturrock, President of 1.E.S. on subject “Lighting for Better Living.” Following 


main talk was panel discussion “Point vs Line, vs Area Light Sources.” 


The 


Engineer's viewpoint was taken by J. S. Hamel, Consulting Electrical, Mechanical, 


and Illuminating Engineer. 


The Architect's viewpoint was taken by Maynard 


Lyndon, Architect. 
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mundo Morales Silva accepted the Char- 
ter and a beautiful gavel, which was the 
gift of the Northwestern Ohio Chapter, 
next ‘‘youngest’’ I.E.S. group. 

The connection of lighting specialists 
with oculists and the need for coopera- 
tion to work for standardization of light 
ing levels in working areas was the sub- 
ject of a speech by Daniel Silva, vice 
president of the Mexican Ophthalmologi 


eal Association. 


New England Section Holds 
Street Lighting Course 


The New England Section conducted a 
comprehensive course in street lighting 
for the employees of the Boston Edison 
Co. through March 15. The 
the Section’s 


February 27 


course organized by 
Educational Committee headed by Henry 
Klopot, at the request of the utility. To 


interest in 


was 


meet the increased 
street lighting in the New England terri 


tory, plus the development of new equip 


postwar 


ment and techniques, the Boston Edison 
Co. felt the need for a “refresher course” 
for the 


Engineering 


its Sales, 
Depart 


many employees in 


and Distribution 
ments who had some responsibility for 
lighting. To provide such a re- 
view of street lighting fundamentals they 
asked LES 
a program and take over active direction. 


street 
in New England to prepare 


Some 50 persons attended the course. 
While the majority were Boston Edison 
neighboring utilities of the 
New England and Cam- 
bridge Light Co. were invited to partici- 


employees, 


power system 


Continued on page 18A) 
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Pinsbure ) * 
ren. 4 eS | aM 
Fermatiector + ‘ 
PITTSBURGH PERMAFLECTOR LIGHTING EQUIPMENT 
A PERMAFLECTOR PORTRAIT 
The’ exten Site Co. is “standard equipment” in offices, public: buildings, and plants throughout 
Pittsburgh, Pe 
Sisn A. Acids, Plcthitast the country. Evttsburgh Permaflector Fluorescent and Incandescent Units, or a 
combination of both, are designed to create exactly the illuminating 


D. Levinson, Elec, Contr. 
results required for high tevel working efficiency afd visual and manual acuity 


Too,. unusual and dramatic lighting designs are easily achieved when 
Pittsburgh Permaflector*Equipment is installed. Our lighting engineers will gladly 
work with you on your individual problems 


IF YOU TOO, WANT TO 
PUT “LIGHT TO WORK’ 


Pirtspurc Rervector ComPANY als tes Si 


others have putPittsburgh Perma- 


411 OLIVER BUILDING * PITTSBURGH 22, PENNSYLVANIA . 
flector Equipment to work in 
their offices 


MANUFACTURER OF FLUORESCENT & INCANDESCENT LIGHTING EQUIPMENT 
Permafiector Lighting Engineers in All Principal Cities 


TRIBUTED BY BETTER ELECTRICAL VERY WHERE 


PITTSBURGH PERMAFLECTOR LIGHTING EQUIPMENT $ ors 
> 





WHY INDUSTRY CHOOSES... 


STRATOLINER SERIES 


1UO-260—)- ght 40-w. epee UP 246) Eqht 40 © chased ond 
oot eat tent ho WP 4O—) bgt (Ow clesed end 
wO-? 198-2 Wew.cpee §=10P-2- 108-2 100 © closed ond 
Durable and strongly built fixtures, neat in 
appearance. All-steel housing, channel and 
refiectors. Un continuous run wireway in- 
stallations 2-light sections may be grouped 
with 3-light or blank sections. One-piece 
channel for twin 40-watt sections (8 length) 
or 100-watt sections (10° length). 


ZEPHYRLITE SERIES 


1U0-260—2- ght Ow. open 210-248 — D-H ht AP, chased ond 
TU0- 48— } igat @o. pes LIU 4O—) bgnt we chased ond 
Corrugation incorporates unusual strength 
and rigidity into units. No warping, twisting 
or sagging! All-steel housing, reflectors, 
deep drawn channel. 2-light units can be 
easily converted to 3-light whenever de- 
sired. For individual or continuous run 
wireway installation. 





WHt-288—2-gnt 98° 

WHI - 388 —3-liget 96° 

NHt- 400—4-light 96° 
These heavy-duty Slimline fixtures bring streamlined 
styling to industrial lighting and provide exceptionally 
high light intensity. All-steel channel and reflectors. 
Designed primarily for continuous run wireway instal- 
lations. Instant-start operation in choice of 120, 200, 300 
or 425 ma. Multi-bulb units for up to 10 lamps available 
on special order. 


Sold and installed by better 
electrical dealers and contrac- 
tors everywhere. 


Americas Nod Lighting Equgpmend Manufacium 
LEADER ELECTRIC COMPANY 
3500 North Kedzie Avenue «+ Chicago 18, Illinois 


Leader Electric — Western: 800 One Hundredth Avenve * Oakland 3, California 
Campbell-Leader, Ltd.: Brantford, Ontario + Canada 
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inductive circuits oa 
how to select the proper switch 
for fluorescent lamp loads 


Any electric circuit that includes an electro-magnetic device, such as a fluores- 
cent lamp ballast, is an inductive circuit and The National Electrical Code 


requires: 


“Switches controlling inductive loads shall have an ampere rating twice the 
ampere rating of the load, unless of a type approved as part of an assembly 
or for the purpose employed.” 


To determine the switch rating for a fluorescent lighting load, add together the 
primary current values marked on each ballast in the circuit and multiply the 
resultant figure by two. 


EXAMPLE: 
What switch should be used to trol a fi t lamp circuit com- 
prising 4 lighting fixtures, each fixture having 4—40-watt lamps operat- 
ing from two 2-lamp ballasts? 


ANSWER: 
The primary current (normal line amperes) marked on the 2-lamp ballast 
is 0.85 and as there are 8 ballasts, the total line current would be 0.85 x 
8, or 6.80 amperes. Multiply this value by two—6.8 x 2 = 13.6 amperes. 
Therefore a 20 ampere rated switch should be used. 





THE ANSWER IS ¥ 
FOR EXACTING LOADS | BRVAN'T p 


flush switches designed to handle severe loads in 
industrial and commercial installations. 





No. 5861 No. 5421 


20 ampere 20 ampere 

Bakelite Enclosed Cup Bakelite Enclosed Cup 
1-15/32" deep 1-15/16” deep 

Single Pole Single Pole 

Double Pole Double Pole 

3-Way 3-Way, 4Way 

—_ 


No. 3971 “2 No. 5431 


20 ampere 30 ampere 

Grey Porcelain Cup Bakelite Enclosed Cup 
1-1/2” Deep 1-15/16" deep 

Single Pole Single Pole 

Double Pole Double Pole 

3-Way, 4Waoy 3-Way, 4Way 

















THE BRYANT ELECTRIC COMPANY 


Bridgeport 2, Connecticut 


9066 CHICAGO + LOS ANGELES 


may 1951 
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pate. A number of representatives of 
street lighting equipment manufacturers 
also attended. 

The 


sessions, 


two-hour lectures, in six weekly 
done. So 


that the 


were extremely well 


successful was the operation 
Section is now considering adopting such 
regular I.ES 


benefit of 


@ course as a 
offered for the 


ested, 


program 


anyone inter 


particularily those people in mu 


nicipalities responsible for street light 


ing. Details of course included 


ond Whw of Good Street Light 
S R. Williams. Holophane ( 


of the objecti 


lighting ithouette vision. glint, pavement 
brightness lirert vision. how ta minimis 
glare. et The 


and Hichway 


part of the TFE.S. Street 

Liehting Code The reasons 
lighting 

Pundamentolse of 

erke, We 

lature the termine 

Nemes 


for good street 
Street J 


Fleetr 


shting 
stinchouse 
ev 
strations ¢ 

How 


neiples 
read and inte 


of street light 


’ pret 
ous data and curves 

ples > Rutherford 

‘ 

lichtine di , 

: on: pole apa 

} ntine heights 

to brightness 


n Street Lighting 


etland. General Ele 


irves nde 
nd forestation 
nnel entrances 
le Equipment - 
Fngland Power (¢ 
of typical features of avail 
mphasizing the chara 
' 


to achiev ghting e= 


nh service, and 

Street Lighting Equip 
Edman, Line Material 
and NEMA 
ighting equipment 


Standardiza 


Sixteen Foreign Members 
Elected This Year 


To date, 
October 1, 
twelve different 
elected to membership in the Illuminat 
Total foreign 
membership in the Society is some 187 
parts of the world. 


of the fiscal 
from 
been 


since the start 


year sixteen people 


countries have 


ing Engineering Society. 


members from all 


Those elected in this year so far are: 


Centano V., Melchor, Prof Caracas, Vene 


suela, 8S. A 
Sourindra Nath India 


Chowdhry ~ Calcutta 


Cras, Cipriano — Manila, Philippines 
Clerekx, H Antwerp 
Del Corral, Alberto 
Ronald W. PD 


Malcolm V 


Belgium 

S.A 
Essex, England 
Middlesex. Eng 


Bogota, Colombia 


Dines Grays 

Ferrier Harrow 
land 

Tames, K. G 


Singapore, Malaya 


Maisonneuve, J Paris, France 


Makower, G Buenos Aives, Argentine 
Mejia, F. — Medellin, Colombia, 8. A 
Francis W Malaya 


Chile 


Mounter Singapore 


Prieto Urioste, Carlos Santiago de 
Chile 
Quesada N., J. Roberto — Guatemala Rep. of 


Guatemala 
NA 
England 


Curacao 
Herts 


Van Wamelen, M. A 


Wyborn, E. J Boxmoor 


New Lighting Handbooks Won 
In 1.E.S. Exhibit Raffle 


Five utility people visiting the E.E.I. 
Sales Conference in Chicago April 2-5, 
each won a prize copy of the brand new 
IES Lighting Handbook now being pre 
pared. 

A raffle awarding copies to five winners 
was a feature of the Society’s exhibit at 
the Conference headquarters. 
of the ‘*T.ES. Dividends’’ 


One many 


MEMBERS of the Twin City Section of 1.E.8. had a first-hand view of how 
specialty lighting fixtures are created during Section inspection meeting at plant 


of Burnham, Mareck & Duepner 


Some 70 members attended. Shown are 1. to r. 


0. Fox, R. D. Coons, W. T. Mareck, L. E. Johnson, I. Schmuck, E. V. Bergstrom, 
N. Knafia. 
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featured by the exhibit, the new IES 
Lighting Handbook will be awarded to: 


L. O. Buekner, Metropolitan Edison Co., 

York, Pa. 

Don Bootes, Dayton Power & Light Co., 

Dayton, Ohio 
W. B. Bertolet, Metropolitan Edison Co., 

Easton, Pa. 

J. A. Mahr, Indianapolis Power & Light 

Co., Indianapolis, Ind. 

R. K. Lothrop, Southwestern Gas & Elec- 
trie Co., Shreveport, La. 

The new book, a completely revised 
edition of the lighting industry’s most 
valuable reference book, is expected to be 
off the press October 1, 1951. 


Analysis Shows Value 
Of Association Activities 


The 


particularly to 


value of trade sssocintion activi 


ties, small ousiness, is 
brought out in an analysis of trade asso 
ciations entitled “Association Activities,” 
Chamber of 


Commerce of the United States. 


published recently by the 

The report, the first 
of its kind issued since prior to World 
War II, by Milton A. 
Smith, assistant manager of the Cham 


‘omprehensive one 


was prepared 


ber’s Trade Association Department. 
The 
shown to be broad, varying with the char 


range of association services is 


acteristics of the industry served. Four 


of the more important activities common 


to most such organizations are designed 


to: 


Promote efficiency in production and dis 
tribution through technical research volun 
tary standardization improved accounting 
methods, and other means 

Create goodwill for and better understand 
ing of the industry's products or services 

new materials and products, and 
new uses for old products 


Develop 


Provide information and 
with government 


representation in 


relations employees and 


the public 

The foregoing activities are pointed to 
as of special benefit to smaller concerns, 
along with other identified as insurance 
services and traffic transportation infor 
mation. 

Trade associations, the report points 
out, are universally conscious of the im 
portance of gearing their programs so 
they will be in the public interest. Ex 
amples of such an attitude are reflected, 
says the report, in efforts to conserve raw 
materials, particularly natural resources, 
and activities in relation to public health 
and safety. 

Single copies of this booklet are avail 
able For 
write the Chamber of Commerce of the 
United States, 1615 H Street, N. W., 
Washington, D. C. 


free. quantity prices please 


From Nema News, Vol. 18, No. 3. 
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Cornhusker Chapter Features 
All-Day Meeting 

A full-seale 
sponsored by the Cornhusker Chapter of 
LE.S. March 30, at the Rome Hotel, 
Omaha, Nebraska. An excellent technical 
program featuring outstanding lecturers 


lighting conference was 


was presented, arranged by the Chapter’s 
Program Chairman, Ford Bates. 

With Chapter Chairman Ed Taber pre 
siding, the conference program, starting 
at ten in the morning and continuing 
throughout the evening, featured: 

Address of Welcome, by F. J. Moylan, Asst 

Gen. Mgr., Omaha Public Power District 


The Development of Visual Performance, by 
G. N. Getman, O.D Secretary 
Valley Optometric Society 


Missouri 


Luncheon 

Protective Lighting, by R R Engleman 
Lighting Engineer, Westinghouse Electric 
Corporation, Lighting Division 

Home Lighting Recipes, by 
Home Lighting Specialist 
Power District 


Blade 
Public 


Dorothy 
Omaha 


Ketch 
Lighting 


Basis for Lighting Design, by J. M 
Lighting Design Specialist, G. E 
Institute 

Panel Discussion 
The Effect of Artificial Lighting on the 

Human Eye and on the Human Being— 
Prof. V. L. Hollister, Moderator, Electri 
eal Engineering Department, University 
of Nebraska 
M. Ketch, Lighting Design Specialist 
G. E. Lighting Institute 
Prof. G. H. Sechrist, Instructor in 
nation, University of Nebraska 
GN 

Social Hour — Entertainment 

charge 


Tumi 


Getman, 0.D 

Committee in 

Dinner Marchil’s Steak House, 4443 South 
18th Street 

Omaha Sports & Vacation Show 
torium 


Omaha Audi 


New American Standard 

Projects Underway 
Of several projects now in process by 

the American Standard Association, ac 

cording to a recent list in Standardiza 
tion, the following standards may be of 
interest to the lighting field: 

Protective Lighting for Industrial Properties 
A 85, Sponsor: Illuminating Engineering 
Society 

Electrical Measuring Instruments, C 39, Spon 
sor: Electrical Standards Committee 


Insulating Materials in General, C 
American Society for Testing 


Electrical 
59, Sponsor 
Materials 

Voltage in Dielectric 

American Institute of 


Measurement of Test 
Tests, C 68, Sponsor 
Electrical Engineers 

Standards for Motion Pictures, PH 22, Spon 
sor: Society of Motion Picture and Tele 
vision Engineers 

Letter Symbols and Abbreviations for Science 
and Engineering, Z 10, Sponsor: American 
Society of Mechanical Engineers 

Definitions of Electrical Terms, C 42, Sponsor 
American Institute of Electrical Engineers 


Dates of issue have not yet been estab 
lished. 
these projects may be obtained from the 


Further information on any of 
American Standards Association, 70 East 
45th St., New York 17, N. Y. 
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NORTHERN California Section meeting March 14 featured ILE.S. President 

Walter Sturrock as guest speaker. Section officers and prominent members seated 

across head table are 1. to r. Prof. L. H. Brown, Stanford U.; William Major; Sol 

Cobn, Section Chairman; President Sturrock; Carl Martin, Regional V-P; Dan 
Finch; Francis Falge. Photo courtesy of Electrical West. 


Newsletter Published by 
Chicago Lighting Institute 


No. 1, 
letter devoted to lighting acicvities has 


Vol. 1 of an interesting News 


just been launched by the Chicago Light 
ing Institute, 37 S. Wabash Ave., Chi 
cago 
months, the publication 
Editors of the pa- 


3, Illinois. Except for the summer 
is planned for 
monthly distribution. 
per are Philip C. Sowersby and Carl W 
Zersen. 

The 
graphed letter, reports on Institute activ 


first issue, a five-page mimeo 


ities for the first quarter of 1951. Subse 
quent issues will report and review news 
items of interest to all groups of the 


electrical and lighting industries 


Color Problems in Camouflage 


Color problems in camouflage are being 
Engineer Research and 
Fort Bel 


voir, where spectral reflectance and wave 


studied by the 
Development Laboratories at 
found to be as 
itself. 


length of colors are 


important as the color Projects 


involving surface appearance include 


camouflage coloration of combat uni 
forms and appearance characteristics of 
garnishing mate 


camouflage nets and 


rials. Plastics are being investigated as 
a replacement for burlap, with emboss 
ing, flocking and creping being investi 
of eliminating surface 


gated as means 


gloss. Details of the project are avail 
News 
Wash 


able upon request to: Technical 


Room 2C-765, 


ington, D. C. 


Letter, Pentagon, 
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IT SEEMS TO ME 











Plastic Ceilings 
To the Editor: 

It seems to me that D. H. Tuck’s letter 
in the March 1951 IE (page 10A) indi 
eates that he is prejudiced against lumi 
nous ceilings in general and Dr. Spencer 
in particular. 

I would like to inform Mr. Tuck that 
coefficients of utilization of the order of 
0.687 as claimed by Dr. Spencer can be 
obtained with luminous ceiling lighting, 
a fact which we have verified by test. In 
order to have a high utilization coeffi- 
cient with bare lamps, the cavity shape 
must be good and have a high reflectance. 
If the cavity has a large number of 
obstructions or if its surfaces cannot be 
maintained with a high reflectance then 
the use of industrial reflectors will still 
provide a high coefficient of utilization. 

It would appear that 
quoted by Mr. Tuck as having coefficients 
of utilization of 0.225, 0.20 and 0.10 are 
poorly designed installations or are er 
H. F. Davipson, 620 


the examples 


roneously reported. 
University Ave., Toronto, Canada, 


To the Editor: 


Replying to Mr. Tuck’s letter on page 
10A, March issue of ILLUMINATING ENGI- 
NEERING, there seems to be some slight 
errors in arithmetic. In the first place, 
of the Barbadoes ceiling was 
ft, and not $10 
is lighted by 


the cost 
$6.28 per sq Second the 


total area of 2800 sq. ft 


Continued on page 283A) 
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THERE'S ONLY ONE WAY TO GET 
COMPLETE LIGHTING SATISFACTION 


Only one way — QUALITY EQUIPMENT. It is the 
economical way, too. That is why it is best to specify Miller 
lighting equipment. It is built on an 8-Point standard 
of quality construction, with engineering features that 
minimize cost of installation and maintenance 
Thousands of installations, in stores, offices, schools, 
tactories and public buildings, have proven the 
enduring QUALITY of Miller lighting equipment, and its 
LOW OVERALL COST — cost of equipment, installation 
and maintenance — the important point to be 
considered in planning lighting. 
For complete lighting sotisfaction, SPECIFY MILLER — one 
source of supply for QUALITY equipment for 





the best use of Fluorescent, Incandescent, and 
Mercury-vapor lighting. Developed on a background 
for 107 yeors pioneering and progress in Good Lighting. 
Miller field engineers and distributors are 
conveniently located for nation-wide service. — 


aia Mis. 
ILLUMINATING DIVISION. F vswascant incondedaaal 

HEATING PRODUCTS DIVISION: DSmestic Of pe gare bemman 
ROLLING MILL DIVISION. Phosphor Bronze ey + Serratia tame 
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Better Ballasts Mean Better Lighting 


For more light per lamp, more light per watt 


make sure your fixtures are powered by 


General Electric Fluorescent ballasts. 


QUALITY COSTS LESS 

Fluorescent lamps are designed for starting and 
operating at specific values of electrical power. When 
these values are accurately maintained by a quality 
ballast, the ratio of light output to power input is high 
—you save money because the lamp is operating at 
peak efficiency. Improper operation with a poor ballast 
means lower light output, and shortened lamp life. 


HOW QUALITY BALLASTS SAVE YOU MONEY 
More light output from fixtures powered by G.E. 
tallasts means initial investment is less to obtain the 


same level of light. Longer lamp life means a yearly 
saving on maintenance and replacement costs. More 
efficient operation means a saving in power costs for 


"Neng, 
Ne 


the same light output. 


ASK FOR THIS TAG ON THE 
FIXTURES YOU SPECIFY. It is 
your assurance of ballast quality. 
It means you are specifying a fixture 
made by a fixture manufacturer who 


builds with the best. General Electric Ltn | 
Company, Schenectady 5, N. Y. ~~ 


GENERAL @@ ELECTRIC 





(ROUND TIEN DNS nigh Efficiency 
LIGHTING EQUIPMENT... 


Type EVF Explosion-Proof and Dust-Tight 
Fluorescent Lighting Fixtures 
1.2.3, 0r 4-Lamp 


. for Hazardous Locations 


Crouse-Hinds explosion-proof lighting fixtures exceed the 
requirements for service in highly explosive atmospheres. They 
are designed to operate at a temperature below the ignition 
temperature of the gas-air or vapor-air mixture. They are so 
strong that they will resist internal explosions without damage 
end so tight that they will prevent the escape of flames or 
burning gases which might ignite the surrounding atmosphere 


Crouse-Hinds dust-tight lighting fixtures assure safety in 
locations that are hazardous because of the presence of com- 
bustible dust 


.. for Wet and 
Corrosive Locatio 


Crouse-Hinds vaportight lighting fixtures are ideal for use 
in boiler rooms, powerhouses, shower rooms, tunnels, loading 
docks, building entrances, and all indoor and outdoor locations 
where exposed to moisture and rain, non-explosive vapors and 
gases, or non-combustible dusts 


Hundreds of industrial lighting fixtures are listed in Crouse- 
Hinds Condulet Catalog 


... for Protection 


Sabotage thrives in darkness. The most reliable and cheapest 
form of protection against night prowlers is LIGHT! Crouse- 
Hinds floodlights project powerful beams of light that bathe all 
approaches to your property with glaring radiance, killing dark- 
ness and shadows and compelling everyone tc be more visible 
at night than in broad daylight. 


The protective power of light should be used in all important 
municipal and industrial locations. The floodlighting of in- 
dustrial plants serves a double purpose. It helps to boost 
production in addition to the security it provides. 


Send for your copy of Bulletin 2565, “LIGHT! Protect Your 
Property.” 


~- CROUSE-HINDS COMPANY 


Nationwide 
Distribution Syracuse 1, N.Y. 
Through Electrical ? 3h netor - a7 Swncianat Cleveiand — Dailas 
Wholesa : a a—k ‘ ty ~ Los Angeles — Milwaukee 
Min wtiand Ore — San Francisco 
dent Representatives Albany 


CONDULETS - TRAFFIC SIGNALS: AIRPORT LIGHTING - FLOODLIGHTS 
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192 cold cathode lamps rated at 1800 
lumens (E.T.L.). 

A little caleulation will show that the 
utilization factor (including deprecia 
tion) is 20.8% assuming that his reading 
of 15 footeandles is correct. The utiliza 
tion was calculated at 20%. 
his readings were taken before the con 


Actually. 
struction was complete and there was a 
layer of cement dust on the panels which 
after the 
As a matter of record, 


was not removed until con 
tractor had left. 
the illumination fell from 48 to 35 foot 
eandles in six months. 

This installation was so satisfactory 
that two similar rooms have been so 
equipped; one at Richmond Station, and 
one at Conowingo. The latter is replac 
ing a glass artificial skylight, installed 
when the station was built. This type of 
illumination for all 
diseases. Under certain conditions it may 
well be the best solution. ArTuur A. 
Brainerp, Philadelphia Electric Co., 
Philadelphia, Pa. 


is not a sure-cure 


1.E. Readership 


To the Editor: 

Concerning at least one point of the 
comments of Mr. Dan Dunne as published 
in the February issue of ILLUMINATING 
ENGINEERING, we who are charged with 
having to determine readership of the 
official publication have a few notes to 
add for the information of IE readers. 

Mr. Dunne is perfectly safe in attrib 
uting a 5% member readership index to 
the knows 
as well as we do that no such study was 
ever made by the publisher or anyone 
else in its first 45 years of existence. Not 


old Transactions because he 


until the past two years (since January 
1949 when the format was enlarged, the 
subject matter improved and extended, 
and advertising pages added) have such 
studies been attempted. However, figures 
now available show a considerably differ 
ent percentage of reader interest than 
Mr. Dunne expressed. Mr. Dunne 
recall that the information following has 
been in his hands or file for some time 


may 


A survey of replies from members only 
in September 1950 showed that 69% of 
the members (readers) performed one or 
more “action” steps in reading the ad 
vertising. Translating this percentage to 
“reader activity.” assuming a certain per 
centage to have read only the editorial 
text pages, indicate a “reader” 
index of 90%, based on accepted publish 
ing standards. 

Two comparative surveys were made 
by other sources; one in May 1949 by an 
advertiser of lighting equipment; an 
other in May 1950 by a widely read and 
recognized publication in the electrical 


would 
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Interesting Installations in Vancouver, B. C. 


Address 
633 Granville 


Granville & Georgia 


Installation 


Chapman Ltd. Store 

Hudson’s Bay Co. 
Store 

Tip Top Tailors, Store 314 W. Hastings 

Sweet Sixteen Ltd. 
Store 


319 W. Hastings 
Cunningham Drug 2803 W. B’way 
Stores Ltd. 
Tobans Drugs B’way & 
Commercial 
Marine Dr. & 
Taylor Way— 
W. Vancouver 


Woodwards West 
Vancouver Store 
Jordans Ltd., Store 2546 Granville 
Speiser Furs 2706 Granville 
“41” Grill, Restaurant 
Bank of Montreal 


Granville 
Granville & Pender 
John Oliver 500 Blk. E. 41st 
High School 
Cambie Street 
(St. Ltg.) 


12th to 25th Aves. 

Colurmbia Street New Westminster 

(St. Ltg.) 

Stanley Park near 
English Bay Ent. 

4th Ave. & Yew 


Stanley Park Tennis 
Courts 

British Car Center, 
Showroom 

Black Motors, 
Showroom 


Dunsmuir & Homer 

MecDonald’s Preserip- 925 W. Georgia 
tions, Store 

McGill & Orme Ltd., 
Store 

The Stork Shop 


627 Fort St. 
(Victoria, B. C. 
631 Fort St. 
( Vietoria, B. C.) 
$21 Government 8t. 
(Vietoria, B. C.) 


George Straight Ltd., 
Store 

Christ Church 
Cathedral 


Georgia & Burrard 
Lost Lagoon Georgia St. 
Fountain Entrance to Park 
U.B.C. War Memorial 


Gym. 


University Hill 


Vancouver Art Gallery 1145 W. Georgia 


Type of Lighting 
Translucent plastic louverall 
Combination fluorescent and incandescent 
surface louvered sections 

Louverall adjustable floods and atmos- 
phere lighting 

Direct incandescent plus fluorescent wall 
case lighting 

All types 


Fluorescent & incandescent 

All types 

Direct incandescent 

Special effect lighting 

Cove lighting 

Fluorescent flush louver units 

Fluorescent & incandescent classroom 
lighting 

Incandescent units 

Mercury lighting 

Floodlighting—coin meter operated 

Luminous ceilings 

Luminous ceilings 

Continuous row fluorescent prismatic 
glass lens type units 

Cove & Troffer 

Troffer & Niche 

Troffer & Cove 

1000 W. lanterns (incandescent) 

Fountain illuminated at night 


Recessed incandescent 


Combination recessed slimline and 
incandescent 


Compiled by British Columbia Section, 1.E.8. 


field. 
surveys were being made until they were 


In neither case were we aware the 


completed. 

The first survey made in May 
1949 by an independent research group 
for a prominent lighting equipment man- 


such 


ufacturer, classed IE first among a list 
of 12 well known national publications 


serving the lighting field and general 
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business. 


Leading utilities’ lighting de 
partments were the group questioned. IE 
ranked first with 275 votes over the sec- 
publication with 104 votes and a 
third with Both “2” and “3” 
are leading papers in the electrical field. 
The same respondents found IE adver- 
tising pages most useful in keeping them 


ond 


45 votes. 


(Continued on page 24A) 
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informed about new lighting products 


and new lighting developments, placing 
LE first with 247 votes; second and third 
positions having 177 and 69 votes. 

The second survey made in May 1950, 
again among utility personnel, was made 


IE ranked third 


in being read regularly and second as to 


by another publication 


being found most useful in the respond 
Incidentally, IE placed first 
«3 to its usefulness to those who read it 
third 
Over 


ents’ work 


ly, despite its position in 


being read regularly 30 publica 


tions of all types—business, general and 


were named by respondents 


rally we have not available reader 


ship indexes on al he magazines 


named in these two surveys. In addition 
to the proof provided by our own survey, 
that Mr. 


very, 


it can be assumed 
Dunne’s 5% readership figure is 
very low. For his further satisfaction, 
let Mr 


which appear in 


Dunne watch closely the letters 
“It Seems to Me” and 
published on 


ILLUMI 


the amount of discussion 


various and articles in 


papers 
‘TING ENGINEERING. There is no better 
ndex of reader interest and activity 
f actual survey 

nne has a reputation among 
vets and 
which he 
Ayton E 
Promotion Man 


S. Headquarters 


le for seeking the f 
sbout any project in 
art. Here they are ( 


idvertising ¢ 
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rhe retirement, after more than thirty 
of A. Hadley Taylor, 
depart 


of service, 
st on the engineering 
staff of General 
Park, has 


Taylor specialized in the 


ment Electric's Lamp 
Division at Nela 
nounced. Mr 


field of lighting research and yj 


peen an 


ioneered 
in collecting data on the color properties 
of light 
the numerous instruments and meters de 
veloped by Mr 


radiant 


sources and materials. Among 


} 


Taylor for accurate mea 


surement of energy are various 
types of reflectometers, brightness meters, 
watt meter, and a 


the germicidal port 


able setup for the rapid graphie measur 
ment and recording of street illumina 


tion. In recent years he has engaged in 
important researches in short-wave ultra 
violet energy 


Harold G. Cheney, Westinghouse sales 
executive, has been appointed headquar 
ters administrator of lamp sales for the 
continue to 


Bloomfield, 


company. Mr. Cheney will 


make his headquarters in 
N.J 
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John H. Ronayne of the commercial 
department of Edison Electric Institute 
has been appointed manager of the Bet 
ter Light Better Sight Bureau in New 
York. He succeeds Glen BR. Trumbull, 
who headed it 
1934 until his retirement late in 1948. 


from its beginning in 
Erne C. Carlson has been named by 
of the 


Asso 


the Administrative Committee 
National Electrical 


ciation as president of that organiza 


Contracters 
tion, to fill the unexpired terms of Ed 
ward Vanderlinde, who died last month. 
Mr. C with 
the electrical contracting industry for 


irlson has been connected 
fifteen years and is widely known for 
his work in labor relations. 

William G. Darley, consulting engi 
and fellow of LE.S., has been ap 
editor of Southwest Electrical 


Mr. Darley was connected with 


pointed 

Industry 
the General Eleetrie Company for sixteen 
1947 
lished as consulting enginver in 


years, and since has been estab 


Austin, 
lighting, ultra 


Texas, specializing in 


violet and infrared applications. 
The Rohm and Haas Company an 


of Frederick 
assistant to the 


ineces the appointment 


W. Tetzlaff as 


viee 


pres t in the production department. 


le 
Mr. Tetzlaff was previously in charge 


f sales development for the acrylic 


plastic 


The 


of Sylvania 


sheet and molding powders 


Lighting Sales Central Division 
Electrie 


into 


Products Ine. has 


een reorganized three separate 

visions for the Chieago, St. Louis and 
Milwaukee W. J. Rashleigh, 
Myles Gaythwaite and Paul T. Owens 


will head these 


areas. 


offices. 
Four regional managers of manufac 
iring have been assigned by Westing 
house Electrie Corp. to nine plants for 
light Matthew 
Westphal has been appointed manager 
of lamp plants in Bloomfield and 
Trenton, N. J.; William J. Williams as 
manager of parts plants in Bloomfield 
and telleville, N. J. 
where ground has just 
Elwood W. Noxon as manager 
of lamp plants at Richmond and Bew! 
ing Green, Ky., and Little Rock, Ark.; 
ind James EB. Woodall as regional ma: 
at Fairmout, W. Va 
Harry Handler, president 


has been appointed 


production of bulbs. 


and at Paris, 


Texas, been 


broken; 


of General 
ghting Co., Ine 

ufacturers’ representative for the 
of California in 
New York, 


‘rn Pennsylvania and 


eam Lighting Co 


territory comprising 
Jer , Easte 
England 


Fred C. McMillan, head of the 


Engineering Department, 


Ele« 
Oregon 
College, has been nominated for 
1951-52 presidency of the American 


Institute of Electrical Engineers. 
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NEW MEMBERS 











At the meeting of the Council Exeeu- 
tive Committee held in New York City, 
April 5, 1951, the following were elected 
to membership: 

Barrisn CotumBia SecrTion 


Associate Member 
Hutchinson, G. W., Canadian 
Ltd., Vancouver, B. C 


Laco Lamps 


CAROLINAS CHAPTER 
Associate Members 
Crenshaw, William, Sylvania Electric 
ucts, Imc., Alexandria, Va 
Furman, C. M., Jr., Charles M. Furman, Jr. & 
Charlotte, N. C 
General Electric Co., 


Prod- 


Associates 
Harkey, Martin L., Jr 
Charlotte, N. C 
Centra New York CHAPTER 

Associate Members 
McNulty, William, Jr., Graybar Electric Co., 
Inc Syracuse, N ri 
Roy, James, Oneida Ltd., Oneida, N. Y 
Wyland, G. B., Oneida Ltd., Sherrill, N. Y. 
Curcaco SEcTion 
Members 
McDonald, L. E Sylvania Electric Products, 
Chicago, Il 
R. J., Publi 
Northbrook, Il 
Associate Members 
Archer, M. B., Lustra Corp. of America-Brook 
lyn, Chicago, Il 
Kubee 


Service Co. of Northern 


Hemnes, Jacob Electric Co., Chicago, 
int 

Linton, J. R 
Chicago, Il 

Orsi, J. FE Sylvania 
Chicago, Il 

Smith 
I 

Trulison, Neal 
cago, IN 

Wrobel, L. H., Compeo Corp., Chicago, Il. 

Student Members 

Keesecker, R. D., 
bana, Il 

Perolio, A. C., Jr 
bana, Ill 


Sylvania Electric Products, Inc., 


Electric Products Inc., 


Clarence, Smith Electric Shop, Dwight, 


General Electric Company, Chi 


University of Illinois, Ur- 


University of Ilinois, Ur- 


CLEVELAND SECTION 


Associate Member 
George, Jr.. Westinghouse Electric 
Cleveland, Ohio 


Barna, 
Corp 
CONNBOTICUT SSCTION 
Associate Member 
Hubbard 
Conn 


Lawless & Blakeley, 


Savoie, L. FE 
New Haven 


EASTERN PENNSYLVANIA CHAPTER 


Member 

Roth, B. F.. Pennsylvania Power & Light Co., 
Allentown, Pa 

Associate Member 

Schwenk, P. H 
Pa 


Raub Supply Co., Lancaster, 
FLORIDA CHAPTER 
Associate Member 
Best, B. P., Florida Power Corp 
Fla 


Clearwater, 


Forrics Nown-Secrion 
The name of Ronald W. D. Dines, Benjamin 
Electric Ltd Brantwood Rd., Tottenham, 
London, England was inadvertently left out of 
this listing last autumn 


Groreia SECTION 
Associate Members 

Arnold, A. M.. Senior Fluorescent Inc., 
ta, Ga 

Miller, H. D 
Ga 

Myers, Miss Naomi 
Atlanta, Ga 


Atlan 


General Electric Co., Atlanta, 


Southern Engineering Co., 


(Continued on page 414A) 
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there may be a better lighting system— 
but it hasn’t been discovered yet! 


ae 


ommercial Lighting 
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from everyone’s 
viewpoint... 


more >A wholesaler 


i ig h t ! contractor 


Yes, MITCHELL MODULE is still unequalled for effective light a be . 
output, unequalled because inch for inch it delivers more light a architect 
per operating dollar than any other louvered commercial fe] 

fixture. MODULE’s exclusive Polystyrene plastic louver passes SZ 
20% MORE LIGHT than conventional metal louvers—saves 


more lighting dollars in every installation. 
2 A user 


s4> 


_..mitchell module is 
today’s top lighting buy 


ways to See the proof! Get your copy 


- of “MODULE IN ACTION” showing 
get it! actual installations. Here are sell- | 
Ld ing ideas unlimited for lighting 
a : 2 salesmen, contractors, architects 
And MITCHELL MODULE is still the only lighting system that and utility representatives. Write 
custom-fits any installation with standard low-cost units. With for your free copy today. 
just 4 simple, inexpensive “building blocks of light,” MODULE 
creates unlimited custom-fitting lighting patterns. Because 
MODULE units fit together simply (both mechanically and 
electrically) patterns can be rearranged to meet changing 
needs —at minimum cost. 
MODULE’Ss styling is enduring; stays beautiful, new. No ordinary 
fixtures can match mopuLe—-still the only lighting system that 
delivers 20% more light and custom-fits any commercial interior at 
lowest operating cost. 


only MITCHELL makes MODULE 
MITCHELL MANUFACTURING COMPANY 


2525 N. Clybourn Avenue «+ Chicago 14, Illinois 
in Canoda: Mitchell Mfg. Co., Ltd., 11-25 Devies Avenve, Toronto 


mt Re’ 
utility man Kx ‘ 


feeeoeooooseeseoereeese 


MITCHELL MFG. CO. 
2525 N. Clybeurn Avenue + Chicage 14, ilinois 


Send tree MODULE IN ACTION brochure 


Firm 
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FOCUS Pemca LUMINAIRES ON THE DANGER SPOTS 


In army camps, industrial plants, shipyards, 
power plants, railroad yards, wherever there is 
activity that is vital to our national security, there 


is urgent need for adequate Protective Lighting. 


Tens of thousands of PEMCO Protective Lumi- 
naires installed throughout the United States dur- 
ing World War Ii attest to the efficiency of their 
operation and the high degree of protection 
they assure. 

Regardless of the size or location of the vital 
area, you will find PEMCO Luminaires to meet the 


most exacting requirements of Lighting Engineers. 
Our own Engineering Department will be happy 
to make layouts and recommend the best PEMCO 
Protective Luminaires for your particular job. 

PEMCO Protective Luminaires may not keep un- 


authorized persons away, but they will make 
their approach clearly visible. 





For complete specifications on these and other PEMCO 
Protective luminaires refer to your copy of Pemco 
General Catalog 90. If you do not have a copy on file, 
please request one 











PHILADELPHIA ELECTRICAL & MANUFACTURING CO. 
1200-36 N. 31st Street, Philadelphia 21, Pa. 


Sales Offices in Principal Cities 
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The Wakefield Star and Commodore 
both have translucent Plaskon re- 
flectors which completely shield the 
lamps and, when the lamps are lit, 
have about the same brightness as the 
ceiling above. This is a basic require- 
ment of supplementary lighting 


To Light a Co-ordinated Classroom 


you need a luminous indirect fixture like the 


Ct. L Ce ZZ c STAR (fluorescent) 
COMMODORE (incandescent) 
Oonly a luminous indirect fixture like the Wakefield Star or Commodore will pro- 


vide smoothly distributed, well balanced light, free from glare and sharp bright- 
ness contrasts. 


Oonly a luminous indirect fixture like the Wakefield Star or Commodore will create 
three-dimensional seeing conditions by making the ceiling the primary light source, 
with the fixture itself and the side walls becoming a secondary source. 


© only a luminous indirect fixture like the Wakefield Star, which has a minimum of 
opaque cross-section and a maximum of translucency, will permit fullest trans- 
mission of upward beams of daylight from directional glass block. 


Our new 20-page book, ““Supplementary Lighting for the Co-ordinated Classroom”, 
deals simply but comprehensively with modern classroom lighting. For your copy, 
write to The F. W. Wakefield Brass Company, Vermilion, Ohio. 


Cakefikil Over-ALL Lighting fj 
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@ COOLER OPERATION 


Only SOLA Ballasts have the patented ventilated 
capacitor compartment. The temperature rise on 
the condenser of the SOLA Sequenstart* Ballast 
608-407, for example, is only 18°C. This excep- 
tionally low temperature is due to the insulating 
action of the ventilated capacitor compartment 
which isolates the core structure and capacitor 
with a buffer of circulating air. Cooler operation 
greatly prolongs ballast life by practically elimi- 
nating capacitor failures. 
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MORE LUMENS PER WATT 


C RACIO INTERFERENCE CONDENSER 


€) CONSTANT LIGHT OUTPUT 


Only SOLA Ballasts have the patented constant 
wattage resonant circuit. Light output will not vary 
with line voltage fluctuctions when fluorescent 
luminaires are equipped with SOLA Constant 
Wattage Ballasts. They deliver a constant supply 
of energy to the lamps within +1.5% regardless 
of line voltage variations from 100-130 volts. This 
exclusive SOLA constant wattage characteristic 
is based on the famous patented SOLA Constant 
Voltage Principle. 
*Made under one oF 
more of the following 
patents 2.143.745; 
2,212,198; 2,346,621 
and patents pending 


A folder is available tabulating the fol 
Lamp Ballasts: LAMP size, current and 
age loss, and dimensions; and operat 
for a copy. Request Bulletin C-PFL-1 


SOLA = 


Trensformers for: Constant Voltage * Fluorescent lighting * Cold C 
Oil Burner ignition © X-Ray * Power * Controls ® Signal Systems © ete. 
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We mass-produce 


quality reflectors 





; 
| 
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AT UNUSUALLY LOW COST / 


You see above a production line which delivers 
700 finished fluorescent reflectors per hour— 
5000 per shift! 

You also see an opportunity— 

For here are modern facilities that offer you a 
new source of high-quality, fluorescent reflectors 
—of any type—at the savings made possible 
only by these mass-production techniques. 

From 15 high-capacity presses a completely 
conveyorized process takes stamped shapes 
through automatic pickling, ground coat and 
finish enameling, drying and firing. Quality is 


rigidly controlled by a continuous laboratory 
check of enamels to insure maintenance of 
RLM reflection factor. 

We'll do it any way you want: the complete 
fabricating and enameling of reflectors, or the 
enameling of shapes furnished by you. The 
finished product always meets the exacting 
standards of the RLM Institute. 

These cost-saving facilities are available to 
you now! For complete information write: 
Lighting Division, Clyde Porcelain Steel 
Corporation, Clyde, Ohio. 


CLYDE PORCELAIN STEEL CORPORATION 


THE NATION’S LARGEST INDEPENDENT PORCELAIN FINISHING PLANT 
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LILLIA LA LS 


The permanent home of the United Nations stands as a guiding beacon for world 
peace. We take great pride in having been selected to manufacture lighting 
fixtures for every room in the project. included in this group of luminaries is the 
functionally designed, custom engineered UNL 503-40, illustrated below. Our many 
years of intensive research in recessed lighting has produced this unit which 
features low brightness, high efficiency, and is designed for simple installation 
and maintenance. The last word in modern troffer lighting, the UNL 503-40 is 
recommended for every commercial need — for all planned lighting programs. 


UNL fixtures are available in 2, 3, and 4-light fuorescent and 2, 3, and 4-light four and 
eight foot siimiines in ali MA ratings. These fixtures are adaptable for use with louvres, 
Albalite giass, and ai! types of fiat and curved Holophane Controienses* Highlighting is 


achieved with recessed spotlights in either continuous runs of individual mounts 


*BrHolophone Compony Inc 


For complete information see your leading electrical distributor 


GLOBE LIGHTING PRODUCTS COMPANY, INC. 


BROOKLYN, NEW YORK . LOS ANGELES, CALIFORNIA 
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SPECIFICATIONS 
Fixtures to be equipped with 
General Electric Watch Ddg starters 


Protect your fluorescent system — 
specify WATCH DOG STARTERS 


Attractive fixtures . . . planned installation . . . correct lighting . . . top- 
notch working conditions—that’s modern fluorescent lighting. But these 
advantages are often cancelled out when failing lamps begin blinking. 





© pred wit t Avoid this after-installation trouble just as surely as you plan for the 
i\\\ pect! . proper light level—by making sure your fixtures are equipped with 
General Electric Watch Dog* starters. 
These glow-switch starters cut dead lamps out of the circuit as soon 
as flicker appears and help maintain steady continuous lighting. Watch 
Dogs prevent unnecessary heating of ballasts because they don’t attempt 
to re-start burned-out lamps. 
You'll find it pays to make G-E Watch Dog starters a specification 
“must.” Make them a part of your plans from now on. Section Q56-587, 
Construction Materials Department, General Electric Company, Bridge- 
port 2, Connecticut. 


*Regutered Trade Mark of General Electric Company 


a Sean GENERAL @ ELECTRIC 


tures equipped with Watch Dogs 
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PUBLICATIONS 0 the 


ILLUMINATING ENGINEERING SOCIETY 


COT UU Me UO MUM Me 


These publications summarize the studies and conclusions of technical committees of the 
Illuminating Engineering Society over a period of years. They contain the latest available infor- 
mation about many aspects of the art and science of illumination and include details of applica- 


tion as well as lighting technique. 
approval of the Society. 


Each publication listed here carries the authority and 


These Society publications are available in single copies for information and for lighting 
reference book shelves or in quantity for educational or other distribution. Each publication is 
numbered for ordering when using the coupon printed on the back of this page. 


Q) LBS. LIGHTING HANDBOOK 

One volume, 850 pages. A complete reference guide pro- 
viding basic information on all phases of lighting. For 
architects, designers, engineers and others who plan, install 
and manufacture lighting systems and equipment. $7.50 
per copy; $5 in lots of 10 or more. 


1.8.8. Members who have not arailed themacives of the privilege of one 
membership copy at $5 may still de s0. Add 50c if for shipment abroad 


(See Page 8A) 


1.E.S. APPROVED LIGHTING PRACTICES 


These booklets contain the latest official LE.S. lighting 
recommendations; illustrated with charts, sketches and 
photographs. 


(2) HOME LIGHTING Recommended Practice (1947) 
(3) OFFICE LIGHTING Recommended Practice (1947) 


(4) STREET AND HIGHWAY LIGHTING American Stand- 
ard Practice (1947) 


LIGHTING PRACTICES FOR STORES AND OTHER 
MERCHANDISING AREAS (1948) 


SCHOOL LIGHTING American Standard Practice 
(1948) 


LIBRARY LIGHTING Recommended Practice (1950) 


DAYLIGHTING Recommended Practice (1950) 


Booklets above available at 50 cents per copy or in quantity 
as follows: firet 4 copies, 50¢ each; next 20, 25¢ each; all 
over 24 copies, 15¢ each. 


LIGHTING A 





INDUSTRIAL 
Practice (1942) 
First 10 copies, 25¢ each; next 40, 20¢ each; all over 50 copies, 
15¢ each. 


LIGHTING IN INDUSTRY 


Lighting recommendations based on recent studies (re- 
search, surveys of current practice, and experimental instal- 
lations) of the I.E.S. Committee on Lighting Study Projects 
in Industry; completely illustrated. Contain analyses of see 
ing tasks; recommended quality and quantity of lighting; 
and suitable lighting methods and systems for both general 
and supplementary lighting. 
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(10) 


LIGHTING FOR WOOLEN AND WORSTED TEXTILE 
MILLS (1949) 


Detailed treatment of lighting for opening and grad- 
ing, carding, spinning, weaving, and perching. Much 
of data is also applicable to other types of textile 
mills. 


LIGHTING FOR MACHINING OF SMALL METAL 
PARTS (1949) 


Revision of the 1939 report. Analysis of factors af- 
fecting visibility of convex scales, steel rules, scribed 
marks, center-punch marks, concave specular surfaces, 
plane and convex surfaces; general shop lighting; and 
supplementary lighting for various measuring instru- 
ments, bench work, machine tecls, and inspection of 
polished surfaces. 


LIGHTING FOR FLOUR MILLS (1948) 


Close-up photos of visual tasks and levels and quality 
of illumination for roll, sifter and purifier floors; pack- 
ing areas; and product control stations. 


LIGHTING FOR CANNERIES (1950) 

Recommendations based on committee study and re- 
search on general supplementary artificial lighting and 
daylighting for tasks common to all types of canneries; 
lighting for color grading and container inspection; and 
detailed analyses of seeing tasks and suggested lighting 
layouts for peach, apricot, tomato and olive canning. 
Also treated are light sources and equipment suitable 
for installation in canneries; glare and brightness ratios; 
sanitation and safety; measurement of light; and ade 
quate electrical wiring. 


LIGHTING FOR BAKERIES (1950) 

Committee study report on baking industry; complete 
with photos and drawings of typical floor arrangements 
and lighting layouts; paint color for visual environment; 
use of day lighting; lighting levels for various depart 
ments; maintenance. Also includes description of use 
of ultraviolet radiation. 


Booklets (10) to (14) available at 50¢ each; quantity prices 
upon request. 
(over) 


33A 











ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway 
New York 23, N. Y. 


((] My check (money order) is enclosed. 


Item No Name 


copies 
copies Company 
— Street 
copies 


copies City 


' 
' 
' 
' 
' 
' 
' 
' 
’ 
' 
' 
Please send me, addressed as below, copies of I.E.S. Publications which I have indicated by number. : 
C) Bill me. ' 
' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 


Date 


Zone____ State__ 


Indicate publications wanted by number. Enter name and address. Clip out and mail. 


COMMITTEE REPORTS 


(15) CONTEMPORARY LIGHTING In 
TRADITIONAL INTERIORS (1951) 


64-page report combines recommended residence light 


MODERN AND 


ing with good decoration techniques. Report written in 
laymen’s language and is completely illustrated. 130 
large-scale phetographs and drawings show interiors 
und sketches of construction details using light and 
color in different home surroundings, Colonial to Modern. 
Covers both installed luminaires and portables, with 
separate chapters for cove, recessed, window and wall 
lighting; ceiling fixtures and wall brackets; portable 
Available at $1 


lamps; use of fluorescent tubes, ete 


per copy; quantity prices upon request 


LIGHTING DATA SHEETS 


Photographs, drawings and engineering data on actual 


installations. Sheets punched for binders, available on light- 
ing for metalworking, textile, automobile and other indus 
tries; schools; stores; offices; drafting rooms; churches; audi 
banks; museums: residences; indoor and outdoor 


toriums; 


onal areas; and street and highway lighting. 


recreati 





New Series XVI can be ordered now for immediate 
delivery of first eight sheets. Renew subscription 
today. 











SERIES XII and XIII—24 sheets each—l per series. 
SERIES XIV AND XV—24 sheets—$1.25 series. 
SERIES XViI—Subscription for 24 sheets—6§1.25. 
Delivered throughout year; first group of eight (8) 
sheets now available; balance in two mailings by 
January, 1952 

SPECIAL DATA SHEET BINDER 

New style, durable loose-leaf binder bound in blue 
fabrikoid and attractively stamped in gold. Single 
binder $1.50; in lots of 25 or more, $1.25. 


LIGHTING COURSE MATERIAL 

(20) BXPERIMENTS WITH LIGHT 
Practical problems suitable for high school science 
classes. 25¢ each. 
LIGHTING FUNDAMENTALS 
Lithograph outline for a one-semester introductory light 
ing course suitable for college students or adults. $1 
each; 10 or more, 75c. 
LIGHTING DESIGN PROBLEMS COURSE 


Lithograph outline and data sheets for a one-semester 
eourse to follow “Lighting Fundamentals.” Sections 


on illumination design methods, brightness ratio cal- 
culations, light sources, color in illumination, fixture 
design evaluation, evaluating lighting installations in 
the field, bactericidal and infrared energy, and design 
of installations for office, store, school, industria] and 
floodlighting. $1.50 each; 10 or more, $1.25. 


OTHER PUBLICATIONS 


(23) 


bi ty PROCEDURES FOR ILLUMINATION 
HARACTERISTICS 


(1948) 
Five committee reports in one volume: guides to test- 
ing fluorescent lamps and luminaires, and street light- 
ing luminaires. $1 per copy. 
STANDARD METHOD FOR MEASURING AND BEE- 
PORTING ILLUMINATION FROM ARTIFICIAL 
SOURCES IN BUILDING INTERIORS 
What to guard against in choosing instruments, where 
test stations are located and how to take readings. 10¢ 
each. 


POOTCANDLE SURVEY (18-10) FOR ARTIFICIAL 
ILLUMINATION IW INTERIORS 

For use with (24) above, 2e each. 

LIGHTING BQUIPMENT ENGINEERING DATA 
SEEET 


For equipment manufacturers and testing agencies fer 
use as a guide in preparing forms for presentation of 
photometric and other pertinent data on lighting equip- 
ment. Also helpful to equipment purchasers as basis 
for required data. 10¢ each. 


ART GALLERY LIGHTING (1945) 

Completely illustrated guide to lighting exhibits of 
sculpture and paintings. First 4 copies, 50¢ each; 
next 20, 25¢ each; all over 24 copies, 15¢ each. 


LIGHTING PRINCIPLES AND PRACTICE 

A bibliography of selected papers dealing with light- 
ing applications which appeared in the I.E.8. Trans- 
actions from 1920 to 1941. 50¢ each. 


GUIDE FOR LIGHTING DATA SHEETS AND LIGHT- 


Instructions for choosing installations and taking 
measurements, data and illustrations required for 
submission of IL.E.S. Lighting Data Sheets; definition 
and guide for preparation of LE.S. Lighting Prob- 
lems; check sheets for recording data for school, office, 
store and industrial lighting installations and task 
view. 50¢ each. 


ILLUMINATING ENGINEERING 

The Journal of the Iluminationg Engineer Society. 
This monthly magazine contains articles on all phases 
of lighting of interest to lighting engineers, architects, 
interior decorators and ophthalmologists. Subscription 
price, $10 per year, plus 50c¢ for delivery abroad; single 
copies, $1.50 each. 
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DON’T LET 


SHADOM ES, 90H vown macumes! 


Continuous rows of 
Sylvania Fluorescent Fixtures 
give abundant light for 
exacting operations. 


A mid-west manufacturer realizing 
that stamping machine operators 
might be hampered by shadows 
and insufficient light . . . with re- 
sultant tie-ups in important pro- 
duction schedules . . . came to Syl- 
vania with his problem. 


Sylvania offered the solution 


Continuous rows of Sylvania In- 
dustrial Fluorescent Fixtures of- 
fered the perfect solution. 8-foot 
units on 10-foot centers, 10 feet 


above the floor provided an abun- 
dance of clear, comfortable illumi- 
nation over all working areas. (See 
photo below.) 


Despite the fact that the ma- 
chines were relatively tall, and 
were set at close intervals, shadows 
were virtually eliminated. Forty 
foot-candles were provided for ac- 
curate stamping and increased pro- 
duction of small as well as large 
parts. 

* * * * 

Let Sylvania Industrial Fixtures 
help you and your customers. 
You'll find these fixtures in sizes 
and types for every need. Highest 
in efficiency and reflectivity. Low- 
est in installation costs and main- 
tenance costs. For new descriptive 
folder, mail the coupon NOW! 





HFFS-440-Sylvania fixture comes 
equipped with four 40-watt Sylvania 
long-life tubes. Turned-down-lip reflec- 
tors prevent accumulation of dust, lint, 
and moisture. 


\nc. 9, ¥. ¥- 
products _¥. 

sytvania Electrie 0 Broadway, sping the 

t. & ¢ 


3105 ider descr’ ent 
: ed fo igh Fiuores? 
Please 5 s denis Industriel Fis 
line © 


itunes to: a ence 


qn 
OE 
sah 


Street Zone S gl 
rer. 
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FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; PHOTOLAMPS; TELEVISION SETS 
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RECOMMENDED COMBINATION 


For Lighting Heavy-industry Plants 


HOLOPHANE Lighting Equipment 
and MERCURY Lamps 


te 
HIGH BAY LIGHTING 


(Mills, motor rooms, shops and warehouses) 
NO. 693-AL-HS—400 Wart A-H1 lamp 
NO. 690-AL-HS—400 Watt E-H1 lamp 
400 Watt J-H1 lamp (color corrected) 

NO. 698-AL-HS—1000 Watt A-H12 lamp 
(Also available for 500-750-1000 Watt 
incandescent lamps) 

These units are available in HI-STRESS* Glass 


LOW BAY LIGHTING 
(Wire drawing, bench work, inspection, 
stock rooms, etc.) 
NO. 645-AL—400 Watt A-H1 lamp 
400 Watt J-H1 lamp (color corrected) 
(Also available for 500 Wa t incandescent lamp) 


OUTDOOR LIGHTING 

180° LATERAL SPREAD 

(Blast Furnaces, Coke Ovens, Roadways, Parking Lots 
and other outdoor areas.) 

NO. U-850—400 Watt E-H1 lamp 

(Also available for 500-750-1000 Watt 

incandescent lamps) ° 


Mercury lamps offer economy advantages in steel mills 
due to high lumen per watt output, long life and efficient 
reflectors. 

400 Watt E-H1 lamps, 20,000 lumens 

400 Watt J-H1 lamp (color corrected), 19,000 lumens 
1000 Watt A-H12 lamp, 57,000 lumens 

(For comparison 1000 watt incandescent lamp gives 
21,000 lumens) 


No. U-850 





No. 693-AL-HS 


Based on the economical operation of these mercury 
lamps in combination with 1000 watt incandescent 
lamps or as mercury alone Holophane has developed 
HIBAY* LOBAY* ond Outdoor Lighting Equipment 
designed for the severe conditions typical of steel 
mills and other heavy-industry plants. Twin and 
triple units are also available. 


MA N AVENUE NEW YORK 


HOLOPHANE COMPANY, Inc. 


NSW ROntT 4 NTA® 
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It’s What's Inside 
That Makes The Difference 


@ The theory of ballast design is well known ... but the engineer- 
ing skill and ability — the experience gained through the production 
of millions of ballasts — the adaptability to exactly meet require- 
ments — the control of manufacturing steps — all these determine 
what you find inside the ballast case. 

Inside the case of every Jefferson Electric Ballast you will find 
incorporated to the highest degree the art of efficient ballast engi- 
neering, with all that a generation of specialized experience and 
manufacturing can provide. Make Jefferson Ballasts your original 


and replacement specification. 


JEFFERSON ELECTRIC COMPANY 
Bellwood, Illinois 
@ Cenada: Conadiaon Jefferson Electric Co., Lid., 384 Pape Ave., Toronte, Oat. 


BALLASTS 
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Jefferson Ballasts are constructed 
to give long-life performance 
with minimum maintenance. All 
materials used are of a selected 
high quolity determined by the 
Jefferson Research Laboratory. 
All raw materials — insulation, 
copper wire, electrical steel, re- 
ceive frequent tests to guard and 
maintain Jefferson standards. In 
addition, chemical engineers per- 
sonally supervise all vacuum im- 
pregnation, moisture proofing 
compounds, and heat treatments. 
These precautions, plus the liberal 
design and unexcelled workman- 
ship, assure efficient and 
maximum ballast service. 








NOW, 


Sehr axe? 


IT’S DAY-BRITE 
IN AMERICA’S 
SCHOOLS 


Anyone Can See Why Children Learn in this School 


The North Glendale School in Glendale, 
Missouri is still another school, one of hun- 


MORE THAN EVER 


dreds throughout America—where Day- 
Brite supplies modern efficient lighting. 


Do teachers in your school look at a group 
of young squinting faces? Do your class- 
rooms have a last row problem? Are your 
blackboards “glareboards’? Then you 
should do something about your school 
lighting now. Glare, bright reflected light, 
sharp color contrasts or insufficient light 
can cause permanent damage to strained 
eyes ... does result in nervous tension and 
retarded learning 


AMERICA MUST SEE WHAT IT'S DOING 


ir wHEN IT’S 
5 easy ro SE 


Day-Brite has conducted scientific school 
lighting tests for years. That's why they 
have been able to solve school lighting 
problems for teachers, school principals 
and Public School Systems in literally hun- 
dreds of America’s schools. That's why 
Day-Brite fixtures give classrooms the 
glare-free, evenly distributed light that 
students need. And, that's why Day-Brite 
has been able to design quality fixtures 
with the low-cost installation and mainte- 
nance features which most school budgets 
require. Would you like further informa- 
tion? Write today to Day-Brite Lighting, 
Inc., 5432 Bulwer Ave., St. Louis, Mo. 


DECIDEDLY BETTER 


DAY-BRITE |) 


win LG Dircbitwts 
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t The PC — lighting Pion is o 


; by Pittsburgh Plate Glass Company; W. P. Fuller 
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How the PC Vision-Li 


Today, in defense industries, as well 
tories, stores and homes, up-to 
important. The +PC Vision-Ligh 
your electric lighting plan by 
light _And, as indicated in th 
here, it is a Practical plan for 








as in schools, fac- 
-date lighting is Vitally 
iting Plan complements 


© two typical installations 
all sections of the country 


illumination levels during 
illuminating engineering 


er 


ILLUMINATION FROM SKY AND CLOUDS (NO SUN) 


School, Carthage, Texas 


Fort Worth, Texas 


Carthage Junior-Senior High 
Architect: Preston M. Geren, 


Classrooms: 22° x 20’ 8”, with 11°10%%” ceiling. 
156 sq. ft. glass block panel (23.4% of floor 


area). 
73 sq. ft. vision sash (11.1% of floor area 


North room (see sketch): PC Prism A Glass Blocks used. 

Iltumination of panels: 1530 footcandles. Canopy shaded 
vision strip. 

Surface reflectances: Ceiling, 74°; walls, 70%: 
~onard, 189; tackboard, 329% ; 
30%. 


chalk 
floor, 





Construct: 
188 Blocks (selected for pants a Se 


sun @xposure) used with 


PITTSBURGH CORNING CORP 


PITTSBURGH 22, pa. 


daylight Openings Consisting of orient, 
VISION - vent: 


& ©. 


jation-keyed Greas of 
Greas as required.” Pc 


ORATION 


phting Plan helps your lighting scheme 


and architectural standards. To 
important advantages, too. 
twice the insulating value 
windows. They involve no 
ing. And they stop the infilt 
off distracting views. 


Why i 
plete + Pt . ee the coupon below for com 
on on the use of PC Glas St é‘ 
Se ; S$ Bloc 
trial, commercial and public buildings? jocks in indus- 


fo users, they offer other 
For they have more than 
of ordinary, single-glazed 
Periodic puttying and paint- 
ration of dust and dirt, shut 


ILLUMINATION FROM SUN, SKY AND CLOUDS 


Willamette School, Willamette, Oregon 

Architect: Donald W. Edmundson, Portland, Oregon 
Associate Architect: Neil R. Kochendoerfer, Portland, 
Oregon 


Classrooms: 25’ x 40’, with 12°2” ceiling. 
192 sq. ft. glass block panel (19.2% of floor 
area 
86 aq. ft. vision sash (8.6% of floor area). 


(see sketch): PC Soft-Lite B55 Glass 
Blocks used. 

Iumination of Panels: 5500 footcandles, Sun altitude, 27° 
to 36°; sun azimuth, minus 62° to 
minus 54°. 

Canopy shaded vision strip. 
Ceiling, 75%; walls — upper 70%, 
lower, 50%; chalkboard, 30% ; tack- 
board, 305%; floor, 409; desk topa, 
45-30%. 


Southeast room 


Surface reflectances 


oa eee oe em ee eo 


Pittsburgh Corning Corporation i 
Dept. Q-51, 307 Fourth Avenue i 
Pittsburgh 22, Pa. — i 
Without obligation on my part, please 
ad oe your FREr booklet on the use of Jj 
PC Glass Blocks in industrial, commercial " 
and public buildings i 

I 


Name 


Address 








For Distinctive Shadowless Lighting . oe 


CORNING FOTA-LIGHT 


There's no denying the dramatic effect of a 
completely luminous ceiling whether for 
executive offices, stores, or commercial build- 
ings. But, it must also be functional—provide 
a high level of illumination with low panel 
brightness. The unique properties of Corning 
Fota-Lite make it perfect for this type of 
lighting. 

Fota-Lite gives you all the advantages of 
louvered lighting and flat glass combined. 
Vertical light is almost unrestricted, yet the 
diffusing louvers keep brightness level low— 
give the glass the appearance of plain opal. 
Non-color selective, Fota-Lite gives better 
quality light—transmits the true color of the 
light source. 





Strong, light in weight and free of warpage, 
Fota-Lite is easily installed in shallow, dust- 
tight fixtures. And, unlike usual louvering 
materials, Fota-Lite can be cleaned with the 
wipe of a cloth—does not change color, 
scratch or attract dust. Available in widths 
up to 24” and lengths up to 100”, Fota-Lite 
may be used in almost any application where 
louvering is desired. 


A remarkable new lighting medium, Fota-Lite controls the 45° cutoff by louvers photographi- 
cally produced in a thin (Ye") panel of glass. The tiny opal louvers ore part of the glass itself 
—will not deteriorate with age or weathering—save metals—lower maintenance costs. 


CORNING GLASS WORKS, CORNING, N. Y. 
Corning meant research it Clad 
1851 + 100 YEARS OF MAKING GLASS BETTER AND MORE USEFUL «+ 198951 
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(Continued from page 24A) 


Smeeton, F. S., H. A. Smeeton Co., Atlanta 
Ga 
HAMILTON ONTARIO CHAPTER 
Associate Member 
Basharat, B. A., Canadian Westinghouse Co 
Ltd., Hamilton, Ont. 
Heargt OF AMERICA SBOCTION 
Associate Member 
Zimmerman, Walter, P. O. Box 2571, Hillside 
Station, Wichita, Kans. 


INLAND EMPIRE CHAPTER 


Associate Members i e 
Barnes, L. J., Maxwells Electric, Spokane, > with a NEW 


Wash. 


Chamberlin, G. N., E-826 33rd Ave., Spokane, HEAVY-DUTY 


Wash 


Iowa SECTION io 
Associate Member “a 
Goodall, J. F., Iowa Illinois Gas & Electric . 


Co., Ft. Dedge, Iowa 
MICHIGAN SECTION INDUSTRIAL UNIT 


Member 


Boyd, R. A., University of Michigan, Ann e LOWER SURFACE BRIGHTNESS 


Arbor, Mich 


Associate Members : 
Amsbary, Mrs. Marian, The Detroit Edison a HIGHER LUMEN OUTPUT 
Company, Detroit, Mich 


Genise, L. T., Giffels & Vallet, Detroit, Mich @ LONGER LAMP LIFE 
MILWAUKES CHAPTERS @ INSTANT LIGHT WITHOUT STARTERS 


Associate Member 


Pieper, Julius, Pieper Electric Co., Milwaukee * LIFETIME PORCELAIN ENAMEL 


Wise 
Student Member 
Rosman, Jerome, University of Wisconsin 


Madinon, ‘Win THESE CONSTRUCTION FEATURES TELL THE STORY! 


MISSISSIPPI CHAPTER 

Member 
Goodwill, J. G., E. L. Malvaney—Architect © Newly designed one-piece, ae gouge steel top 

vache, Sie channel. Individua! ti runs. Fine 
ished in gray boked-enamel ,4 match top side of 
Member reflector. immediately available in 8 ft. units — will be 
Jeffrey, K. R., Amalgamated Electric Corp, available in 4 and 6 ft. warts, ik P 

Ltd., Montreal, Que Slide-grip hanger groove running entire length of unit 
Associate Members permits wide versatility of installation. 
Callard, W. E., Callard & Co., Ltd., Montreal SILV-A-KING Lifetime porcelain-ename! reflector, white inside, gray 

Que e 
Conroy, R. D., The Solex Co., Ltd, Montreal q L M ane LOK for split second bly or di mb. 

Que jew ©-4- v y 7 
Labonte, J. P., Phillippe Beaubien Co., Mon of reflector from hood. No loose parts. 

treal, Que New G. E. Turret Lampholders spaced 5 inches on cen- 
Lavers, ©. 8., Callard & Co., Ltd, Montreal ter. Safety spring action eliminates possibility of lamps 
I an @ L., Canadian Westing! ‘ Ltd falling from vibration. 

3. 4 € es » house o ate 
; High-power Factor ballasts. U. L. approved. Units fabri- 


Montreal, Que , 
Paradis, P. A., Franke Levasseur & Co., Ltd cated and wired A. F. of L., |. B. E. W. 


Montreal, Que SPECIFICATIONS 
New ENGLAND Section Number of Lamps Voltage 
Associate Member and Wattage Cycles 
Keristead, R. N., The Lowell Electric Light TWO and THREE LAMP 96” SLIMLINE — 430 M.A. 
Cup. Lowel, Mees 24308 PT £78 w (Tia) 110-125 V 
430 M “oc 





MONTREAL SEOTION 




















New ORLEANS SECTION Ew aT 110-135 V 
Associate Member 430 MA — Cc 

Jones, R. R., Louisiana Power & Light Co., TWO and THREE LAMP 48” SLIMLINE—430 M.A. 

——— oo 238 W (Ti2) 10-125 V 

New York Srcrion 430 MA 0c 28 tbs. 

Members us Ww (TI2) 4 vy F| a 


Ecklund, E. E., Bergen-Passaic Electronics, baked enamel. Does not carry RLM labels. 
Inc., Bogota, N J. : wired | of L. The above units con ano be lied with 

Scott, H. P.. McGraw-Hill Publishing Co ballast which are E.T.L. epproved. Heilf blenk sections can . Prices 
New York, N. Y. 


Associate Members REFLECTOR 
Bachman, H. E., Westinghouse Electric Corp BRIGHTLIGHT cCOomPany 
Bloomfield, N. J. m NCORPORA 
Bechtold, E. W., Columbia University, New a ‘ ! TED 
York, N. Y. Subsidiory of Bridgeport Pressed Steel Corporation 
Cohen, I. E., Ender Mfg. Corp., New York, st 
x. ¥ eee ee, eee a Law po FAIRFIELD and STATE, Bridgeport 5, Conn. 


Doyle, R. E., The Miller Co., New York, N. Y aI TNC 
Saftler, A. W., Perry Saftler Associates, New a 
































York, N. Y. 
Student Members 


Deich, Herbert, City College of New York =" 
New York, N. Y 

Eisenberg, Jerome . City College of New York, 
New York, N 


(Continued on page 43A) 
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.. . but if means your constant 
assurance of uncompromised quality! 


coc HUVHNGE BHLLIDT smust pass 


the most exhaustive tests for ef- 
ficiency... the most rigid examina- 
tion for perfection of workmanship 
..- the most careful inspection... 
before the ADVANCE LABEL 

is affixed. 








One of a 
complete 
line of 
FLUORESCENT 
BALLASTS. 


Beat t 
be ae CABLE ADDRESS 
qe Peal E44 ADTRANS 


pees @ CATREPA AVE. CHICAGO 40, ELL, U: S.A. 


ILLUMINATING ENGINEERING 





(Continued from page 414A) 


Sisskind, Stanley, City College of N. Y., New 

York, N. Y. 
NORTHERN CALIFORNIA SECTION 

Member: 

Addison, William, Pacific Gas & Electric Co., 
San Jose, Calif. 

Associate Members 

Cossitt, D. M., Westinghouse Electric Supply 
Co., Oakland, Calif 

Jones, P. A., Pressteel Co., Berkoley, Calif. 

Morgan, E. D., James Gayner, Consulting En 
gineer, San Francisco, Calif 

Sutherland, K. F., E. I. duPont de Nemours, 
San Francisco, Calif 


NORTHWESTERN OHIO CHAPTER 

Associate Members : 

Bryan, J. R., Jr., The Toledo Edison Co 
Toledo, Ohio 

Cunningham, K. H., American Structural 
Products Co., Toledo, Ohio 

On10 VALLEY SECTION 

Member 

O'Donnell, J. B., Westinghouse Electric Corp 
Cincinnati, Ohio 

Associate Members : 

Clark, D. J.. McKinney-Newman Co., Lexing 
ton, Ky 

Cohron, L. P., Cincinnati Gas & Electric Co., 
Cincinnati, Ohio 


Orgcon SECTION 
Associate Member 
Wiles, E. H., Elwood Wiles Co., Portland, Ore 
PHILADELPHIA SECTION 
Associate Member 
Calvi, F. L., Calvi Electric Co., Atlantic City 
N. J. 


Student Member 
Brusca, G. A., 
more, Pa 


Swarthmore College, Swarth 


PITTSBURGH SECTION 


Member: 

Boyden, J. P., Jr., 
Corp., Pittsburgh, Pa 

Associate Members 

Bilharts, W. H., Pittsburgh Corning Corp., 
Port Allegany, Pa 

Eidenmuller, H. A., General Electric Company, 
Pittsburgh, Pa 

Pascoe, W. F., The Thayer Co., New Castle 
Pa 


Westinghouse Electric 


Pvucet Sounp SEcTION 


Associate Members 

Jarvie, R. M., Seattle Lighting Fixture Co., 
Seattle, Wash 

Munday, D. 8&., 
Seattle, Wash 

Tice, C. H., Boeing Airplane Co., 
Wash. 


Seattle Lighting Fixture Co., 


Seattle, 


RookyY MOUNTAIN CHAPTER 


Member 
Bischofberger, Ferman, Public Service Co. of 
Colorado, Denver, Colo 


San JACINTO SECTION 


Member 

Mazow, Bernard, 207 Shell Bidg., Houston 
Texas 

Associate Members 

Clifeoru, Dick, Westinghouse Electric Supply 
Co., Houston, Texas 

Scheumack, P. A., E. I 
Texas 


DuPont, Victoria 


Sournpast FLORIDA CHAPTER 


Associate Members 

Slavin, Harold, Claude Southern Corp., Miami, 
Fla 

Spaduzri, C. E., Westinghouse Electric Supply 
Co., Miami, Fla 


SovuTnern CALIroRNIA SECTION 

Members: 

Logan, F. T., Arizona Wholesale Supply Co., 
Inc., Phoenix, Ariz 

Young, P. G., Central Arizona Light & Power 
Co., Phoenix, Ariz 

Associate Members 

Binder, M. S8., Flood-Lite Service Inc., Los 
Angeles, Calif 

Hoagland, Jackson, Central Arizona Light & 
Power Co., Phoenix, Ariz 

Jonas, Ray, Newbery Electric Corp. of Ariz., 
Phoenix, Ariz 

Rex, John, Spaulding, Rex, Deswarte, Los 
Angeles, Calif 

Student Member 

Persson, Alfred, Los Angeles College of Op 
tometry, Los Argeles, Calif. 


SOUTHWESTERN SECTION 


Associate Members 

Barclay, Winston, Texas Electric Service Co., 
Midland, Tex 

Childers, W. J., 3310 Douglas, Dallas, Tex 

Patterson, Miss Ruth, Dallas Power & Light 
Co., Dallas, Tex 

Pettit, K. A., Pettit & Pettit, Litthe Rock, Ark. 

Russell, David, Community Public Service Co., 
Ft. Worth, Tex. 


Twin Crry Section 


Associate Members 
Carr, ©. K., Graybar Electric Co., St. Paul, 


Minn 

DeZottell, M. L., Jr., Aeme Electric Co., Sioux 
Falls, 8. D 

Wilson, V. E., Wilson Electric Co., Minneapo- 
lis, Minn 


WINNIPEG CHAPTER 


Associate Members: 
Hunter, David, Canadian Westinghouse Co., 
Ltd., Ft. William, Ont 


cA Cordial Invitation from 


atrenD THE |. E. S. 


AUGUST 
27-30, 1951 


PLAN NOW TO ATTEND 
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LITTLE BOOK WINS 
BIG AUDIENCE! 


... will benefit your customers 


with “Light-Conditioning”’ 


four close to two million copies of 
General Electric's new lighting recipe 
booklet have been placed in the hands of the 
public. Offer of the booklet on the Fred Waring 
Television show, in spot radio commercials and 
magazine ads has produced many additional 
thousands of requests. 


“See Your Home in a New Light” is sure-fire! 
Make the most of its tremendous appeal by us- 
ing it to promote “Light-Conditioning” in your 
community. Prepared by General Electric 


home lighting specialists, the new book covers 
every major home lighting situation. 

22 recipes give detailed information on light- 
ing, such as exact measurements for lamp place- 
ment, for every purpose in the home. 


General Electric is making the lighting recipe 
booklet available at nominal cost in any quanti- 
ty you require for broad distribution. For full 
information and suggestions on methods of dis- 
tributing it, call your G-E Lamp District Office. 
General Electric Company, Lamp Department, 
Nela Park, Cleveland 12, Ohio. 


GENERAL @@ ELECTRIC 


ILLUMINATING ENGINEERING 








—— scan ante a rete 
Meet tibetan thieadt hate toh, Fone re Po 
Reatamittin se ineanee 2h Wi saogtnaonroes 


CONTEMPORARY LIGHTING DESIGNS FOR CONTEMPORARY ARCHITECTURE 


A new Sunbeam series (#11280) combining simplicity of line and structure with 
an accent on easy maintenance. Only 4” deep, these new units have been designed 


gusvese°* 


to meet the needs of contemporary architecture, for a high output, non-recessed 


light source that is visually unobtrusive yet has high distribution efficiency 

A one-piece, easily displaceable louver shielding element which exposes lamps (and 
wiring if desired) for immediote inspection, is the key to the reduction of high 
maintenance costs, generally found in today's large area lighting installations 
Available for immediate delivery, this new series will be specified for 

stores and offices everywhere. Watch for it. For complete details write 


ny ¥] 
NI \BEAM LIGHTING COMPANY + 777 EAST 14TH PLACE + LOS ANGELES 21, CALIF 





New Series XVI 
IES 
LIGHTING DATA 
SHEETS 


SUBSCRIEE NOW 


24 complete job descriptions for use of lighting engi 
neers and consultants; electrical contractors; architects; 
dealers; anyone concerned with practical data on out- 
standing lighting installations. Each sheet furnishes 
details of reflectance qualities, fixtures used, light out- 
put, installation facts. 

24 sheets in all delivered to you in three lots—first 
eight available now on heavy paper for rugged field or 
office use. Single subscription, $1.25; quantities of 24 or 
more for lighting staffs, $1.00 each. 


(Use Coupon on Page 34A to order.) 


Publications Office 


ILLUMINATING ENGINEERING SOCIETY 
1860 BROADWAY NEW YORK 23, N. Y. 








First with completely recessed lighting 
I 








- FLUORESCENT 
CMTS LES Se 
CABINET 


Now you can specify good lighting for the bathroom, too! 
rhe Milwaukee provides completely recessed lighting—for 
glareless, shadowless illumination. With four 20-watt fluores 
cent lamps, no other illumination is ordinarily needed in the 
bathroom. For all facts on this modern cabinet, write for 
Bulletin B-108. Or see your electrical wholesaler today. 
CHECK THESE SPECS: Uses four 20-watt lamps, shielded with 
Corning Alba-Lite translucent opal glass Trigger-start G.E. ballasts 
Ail-welded 20-gauge cold-rolled steel. Mitered corners, filled and pol 
ished Double-baked white lifetime enamel finish Mirror of mirror 
glazing quality polished plate glass approved Union made 

electrical equipment 110-120 volts, 60 cycle a« Individually 
packed. Requires a wall opening of 30% x 2454 x 4 in 


NORTHERN LIGHT 


‘ t 
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LIGHTING 


the finest 


fom o * 
cc ast ' 


installotion of Gibson Model 55 
Southeastern Underwriters 


Association offices 


GIBSON 


Advertised in TIME 





Something New in Light Bulbs 


ELECTRIC 
FLOWERS 


soft-scothing long wave spectrum light 


rt: 


Ionization of rare gases fash- 
ion the flowers inside of bulb 
in light in their natural gar- 
den colors! 


Bulbs fit standard socket and op- 
> on any home electric supply 
umes 2 watts—long life 


Offers opportunity of many new 
fashions in home decorations and 
subdued lighting. 


Write for Catalog 


AEROLUX LIGHT CORP. 


653 Eleventh Ave. 
New York 19, N. Y. 














(AIR-THERMAL) 


FLUORESCENT STARTERS 
AIR-THERMAL features 


Approximately 50% longer lamp life 
—because lamps are lighted with 
one starting cycle 
Operate at 90-125 line volts 
Operate at 0°F.-140°F. 
Operate on AC-DC 
other features 
@ Automatic cut-out (no-blink) 
@ Automatic reset 


APPROVED BY 
fr 
iE 
J 
Guaranteed for two years. 
Technical literature available 
INDUSTRIAL STARTER CORP, 
6 Pell St., New York 13, N. Y. 
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NEW GRADUATES 
AVAILABLE 











Another graduate from the University of Ili- 
nois will be available after commencement, 
Jane 17, 1951. He will have a B.S. degree in 
electrical engineering (illumination option) 
Veteran, no reserve status, 25 years old, un- 
married, interested in design or sales, and 
would like to locate in the Midwest near Chi- 
cago For further details, contact John C. 
DeVore, 604 E. Armory, Champaign, Il 


City College of New York, graduate June 
1951 B.E.E Stadent member of LE.S., 
A.LE.E., 1.R.E. Cooperative work experience 
in making lighting survey in college. Desires 
work in application and design of lighting 
installations. Prefer Eastern location. Avail- 
able June 15. Walter Novik, 393 E. 10th &t., 
New York 9, N. ¥ 


B.S. in E.E. from Case Institute of Technol- 
ogy, Cleveland. Graduate June 9, 1951. Avail- 
able June 25. Prefer location in upper or 
western New York State. Work desired—ap- 
plication or sales-application in illumination 
George R. Poore, 1338 Newland Ave., James- 
town, N. ¥ 


1950 Electrical Engineering graduate, Case 
Tech. (Draft 4-A) Desires position in the 
ilumination field, primarily lighting design 
and layout. Prefer warm, dry climate. Have 
six months’ management training and six 
months’ experience in power and lighting de 
sign with prominent engineering-construction 
firm. William J. Kerr, 3690 Gary Ave., Lorain, 
Ohio 


Junior in Muminating engineering at Univer- 
sity of Illinois would like temporary position 
for months of June, July and August in Chi- 
cago for all types of labor in which experience 
could be gained for future work in sales. 
Please contact Melvin Cohen, 1421 8. Komen- 
sky, Chicago 23, I 


Engineering management opportunity June 
1951, E.E. Graduate, C.C.N.Y., veteran, 27, 
with six years of diversified experience in 
engineering construction and estimating, elec- 
tronics, and foreign trade. Available for posi- 
tion offering definite opportunity for a career 
in engineering management. Business sdmin- 
istration training at Columbia. Byron Vatsos, 
61-17 68th Ave., Brooklyn 27, N. Y¥ 


Electrical end illuminating engineer avail- 
able. B.E.E.; Graduate June 1951, C.C.N.Y. 
Illumination one of major subjects; worked on 
itlumination survey. Will accept pesition any- 
where in eastern U.S. Veteran, 25. Resume 
and interview on request. Address: Arnold 
Sher, 319 E. 79th St.. New York 21, N.Y. 


Illuminating Engineer, to be graduated from 
©.C.N.Y. June 1951 with B.E.E. degree. Mem- 
ber I.E.S. Desires employment with firm spe- 
cializing in illumination. Good scholastic back- 
ground in theory and design. Prefer position 
in New York City area. Please address cor- 
respondence to Alvin B. Daly, 135 Remsen 
Ave., Brooklyn 12, N.Y 


Student, Electrical Engineering, illumination 
option, University of Illinois. Available after 
graduation in February 1952 B.S. Degree. 
Design work preferred. Location immaterial. 
James J. Burke, 7739 Eberhart Ave., Chicago 
19, 1 


ILLUMINATING ENGINEERING 





Graduate Electrical Engineer, University of 
Denver Six years’ experience with local 
manufacturer in fluorescent luminaire design 
and testing. Directed projects in illumination 
lab. on annual Engineers’ Day. President of 
Pi Mu Epsilon, national mathematics honorary 
fraternity. Interested in research, development 
and application of fluorescent lighting. Avail 
able June 1951. Location of employment un 
important. Fred Leffler, 1357 Perry St., Den 
ver 4, Colo 


Graduating from University of Illinois August 
1951. B.S., E.E., Mlumination option. Avail- 
able after August 25. Desire sales work. Pre 
fer to locate in western states. John C. Simp 
son, Lovington, Il) 


Graduate of University of California January 
1951 with B.S. in Electrical Engineering. Op 
tion was taken in illumination Prefer job 
in field of ilumination. Available after June 
20 1951 Masoto Okamoto, 2536 College 
Ave., Berkeley 5, Calif 


Philadelphia area. Cornell, B.E.E., 1950. I 
lumination and industrial engineering Em 
ployed presently as industrial engineer, but de 
sires position with illumination firm on indus 
trial problems Richard M. Rabkin, 712-A 
Park View Apts., Collingswood, N.J 


Summer job in illumination field wanted. Will 
have completed three years in the illumination 
option of E.E. at the University of Illinois as 
of June 9, 1951. Age 21. Possibility of being 
inducted into armed services. Location de 
sired: St. Louis, Mo. Ben L. Stahtheber, 108 
S. 9th St.. Wood River, Ill 


1951 B.S. graduate in Electrical Engineering 
with major in illumination desires position as 
sales engineer in South. Available on August 
15, 1951. References on request. Charlie G 
Trevillion, c/o McGehee Lumber Co., Natchez, 
Miss 


Sales Engineer—graduating June 17, 1951 
University of Illinois, B.S. in Electrical Engi 
neering with illumination option. Veteran, five 
years’ service, no reserve status. Available 
after graduation. Five years’ previous employ 
ment. B. D. Richards, 2499 W. 32nd Ave 
Denver, Colo. 


Position wanted with illuminating engineering 
firm willing to expand business in India with 
Indo-American collaboration Possess engi 
neering (electrical) degree from M.I.T. and 
Cornell, and engineering and commercial ex 
perience in India and abroad. Completing 
Ph.D. from Cornell. R. P. Misra, Franklin 
Hall, Cornell University, Ithaca, N. Y. 


WANTED 


FIXTURE 
DESIGNER 


Experienced fluorescent and slimline fix- 
ture designer. Large Pacific Coast 
manufacturer has excellent position for 
right party. Send full information. 
Address Box 142, Publications Office, 
IMuminating Engineering Society, 1860 
Broadway, New York 23, N. Y. 
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Qo all INDUSTRIAL ACCIDENTS 
can he traced to IMPROPER LIGHTING! 


The formula for Good Lighting is the combination 
of proper equipment and simple methods of main- 
tenance. The Abolite Duo-Move System encourages 
regular cleaning habits because Duo-Move units 
can be cleaned and relamped quickly and sofely 
without using clumsy ladders. Merely a twist of the 
wrist—reflector and lamp assembly can be removed 
and serviced—another turn and it’s back in position 

no interruption to workers . . . no lost time. The 
Abolite Duo-Move System guarantees moximum 
illumination with minimum service expense. Write 


for the Duo-Move story today! 


THE JONES METAL PRODUCTS CO. 
West Lafayette, O. 


WHITER THAN WHITE fo 
GA 


4L/¢2 








WHEN PLANNING INDUSTRIAL LIGHTING 
KNOW WHAT YOU SHOULD KNOW 


asour Ss f 
1p CATHODE 
COLONIAL CO 


Industria! fixtures 
4’, &, 8 long 
wsing 2, 4, 6 lamps 


IMPORTANT FACTS 


@ tow ciare 
NO STARTERS (INSTANT START) 


LIFE NOT AFFECTED BY NUMBER OF STARTS | 


LONG LIFE REDUCES MAINTENANCE 
STROBOSCOPIC AT MINIMUM 
NOT AFFECTED BY NORMAL VIBRATION 
SUITABLE FOR DIMMING 
SUITABLE FOR OUTDOOR USE 

Write for catalogs and information 


ELECTRIC PRODUCTS, INC. 
115 MARKET ST, EAST PATERSON, N. J. 


. Constant Voltage 
Transformers 

. Baked Ename! Finish 

. Union Made 

. Underwriters Approved 


COLONIA 


QUIET means 
QUALITY 


Ele Talal 


standard of ex 


The 
Ballast is made to such a high 


core and coil assembly of an Acme 


cellence that normal magnetic hum is minimized 
and then further silenced thru 
Assembly is 


in heat and cold 


im preqnation 
solidly imbedded 
free 


sealed in the case 
resisting compound. Noise 


operation is assured 


ACME ELECTRIC CORPORATION 
295 WATER STREET CUBA, WN. Y. 


Aeme «itz Flectric 











| Aerolux Light Corp. 

| Benjamin Electric Mfg. Co. 
| Bright Light Reflector Co. 
| Bryant Electric Co. 
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THE Tuompson 


RG 
PLANT ENGINEER: *% &S#*! 


We specified bangers ... not 
hinges! We want to lower 
the lights, not the whole 
roof! 
Hangers? What 
kind of “hangers” bring lights 
down for servicing? 
THOMPSON HANGERS! 
They lower lights to floor 
or ground level for safe, 
low-cost maintenance. 

Well who climbs up to 
lower them? And what about 
fouled wiring and electrical 
hazards? 

Listen! Full control is ex- 
ercised from the floor. The 
fixtures are lowered by a 
chain or cable that's part of 
the installation, and the live 
contacts remain overhead. 

Then how are they repo- 
sitioned, and what holds ‘em 
up? 

Repositioning is auto- 
matic because of the unit's 
design. Once raised, the light 
is held positively in place. 
It's safe and foolproof! 

Sounds like a tricky oper- 
ation. I'd like more details. 


1116 Power Avenue 


The whole operation can 
be accomplished in less 
time than it has taken me to 
tell you about it. 

And you can get complete in- 
formation from The Thomp- 
son Electric Co. Write for 
their new Catalog No. 50. 
You're in for a surprise, 
mister, on the hows and 
whys of efficient lighting 
fixture maintenance! 
There's no obliga- 

tion in requesting 

a Thompson Elec- 

tric catalog. Why 
don't you write 

for one today, and learn 
bow to cut maintenance 
costs to absolute mini- 
mum, make new plant 
safety records possible, 
and maintain maximum 
lighting efficiency for 
round-the-clock produc 


tion operations? 


i 


CATALOG NO 
50 describes 
THOMPSON 
HANGERS and 
accessory items 


in detail 


ELECTRIC Co. 


Cleveland 14, Ohio 











NO ROOM FOR GLARE—Corrugoted white translucent 
PLEXIGLAS panels form a 600-square-foot, wall-to-wall 
luminous ceiling in this loboratory of the Excel Pharmacol 
Compony, in New York City. Throughout the room, the 
evenly diffused illumination provides pleasant, efficient 
lighting. Note the low source brightness ond minimum 
brightness contrast between ceiling, floor, walls and 
working surfaces. The lopped acrylic plastic panels ore 
suspended on T-bors 14°° below fivorescent tubes 
running poraliel to the corrugations 


PLEXIGLAS Luminous Ceiling 
Passes Tough “Lab-Lighting” Test 


cove lighting, as overhead diffusing panels, and 


Lighting gets a real test in Excel Pharmacal 
Company's laboratory—where critical visual tasks 
demand the best possible illumination. The 
PLeXIGLAS luminous ceiling passes that test easily 

diffuses light completely —virtually eliminates 
glare and shadows—creates a luminous environ- 


ment, easy on the eyes and nerves 


PLexiGLas acrylic plastic also simplifies the design, 
installation and maintenance of lighting systems 
Because it is so easily cut, shaped and fabricated, 
PLexictas is being widely used in coffer and 


® A steadily increasing percentage of PLEXIGLAS production, now 
ot record levels, is required for the defense mobilization pro- 
gram. The supply available for civilian applications is limited 
Prexiciss is @ trademark, Reg. U. S. Pat. Off. and in principal foreign 
Comnlries 


Canadian Distributor: Crystal Claw & Plamics, Lid, 54 Duke Street, Toronto, 
Ontane, Canada 





for completely enclosed fixtures. Strength and 
light weight make it easy and economical to ship 
and erect. And resistance to discoloration and 
breakage cuts maintenance costs to a minimum. 


In more and more laboratories, drafting rooms, 
schools, offices—wherever close visual work 
makes efficient lighting essential—you'll find 
PLexicLas. For full details of this durable, light- 
diffusing acrylic plastic, simply write us on your 
business letterhead. 


CHEMICALS FOR INDUSTRY 


ROHM & HAAS 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Representatives in principal foreign countries 




















CERTIFIED 
BALLASTS 








Audible “humming” from a fluorescent ballast is highly annoying . . . yet some 
people believe this noise is an unavoidable part of fluorescent lighting. 
This is not true. Seldom do you hear a CERTIFIED BALLAST that is properly 


installed in a fixture. It operates efficiently and quietly. 
Freedom from noise is but one advantage of CERTIFIED BALLASTS. You also get... 


® Maximum light output (poor ballasts may reduce light by 20%) 
@ Full lamp life (poor ballasts may shorten lamp life by “) 
@ Long, trouble-free, dependable service. 


CERTIFIED BALLASTS are made to exacting specifications, then tested and checked 
by Electrical Testing Laboratories, Inc. 


@ Complete information on the types of CERTIFIED 
BALLASTS available from each participating man- 
ufacturer may be obtained from Electrical Testing 
Laboratories, Inc., East End Avenve at 79th Street, 
New York, New York. 


i | 





Participation in the CERTIFIED BALLAST program is 
CERTIFIED open to any manufacturer who complies with the require- 
w, ments of CERTIFIED BALLAST MANUFACTURERS. 
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. Makers of Certified Ballasts for Fluorescent Lighting 


2116 KEITH BLDG., CLEVELAND 15, OHIO 








COLOR-CORRECTED . 
MERCURY LAMP 


Pit 


EXCLUSIVE WESTINGHOUSE DEVELOPMENT 
COMBINES HIGH EFFICIENCY 
WITH WARMER COLOR 


A new type of mercury lamp that has the familiar 
mercury-lamp advantages of high output and 
high efficiency and a warmer color than previous models, 


is now available from Westinghouse. 


This color-corrected lamp is rated 400 watts, 18000 
lumens, and is called Type J-H1. Electrically, the lamp is 
like the 400-watt A-H1I and E-H1 types. 

It will operate from H-1 ballasts, burn in any position, 


and fit most 400-watt mercury fixtures. 


A principal advantage of the new lamp is that its use will 
preclude the necessity for a large percentage of 
incandescent lamps which previously served to provide 
color correction. Consequently, the lamp should find 
considerable service for industrial lighting, 


floodlighting and street lighting. 


At present, the lamp is available in limited quantities, 
primarily for trial installations. For more information 
about it, write the Lamp Division, Westinghouse Electric 


Corporation, Bloomfield, New Jersey. 
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